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[Iporpamma pa3paboTaHa Ha OCHOBE

[Tpukaza MunuctepctBa mpocBenieHust Poccun ot 9 nexabps 2016 r. Ne 1544 «O6
YTBEPKACHUH  (elepaibHOT0  TOCYJapCTBEHHOTO  0Opa3oBaTEeNbHOTO  CTaHIapTa  CpPEeJHEro
npodeccnonanpHoro obpazoanust mo mpodeccun 15.01.33 Tokapp Ha CTaHKaX C YHCIOBBIM
MIPOrPaMMHBIM YIIPABICHUEM ».

[Tpukasa MunucrepcrBa oOpa3oBaHUs u HAyKH Poccuiickoit ®denepaunn
or 17 mas 2012 No 413 «OO6 yrBepkaeHuu (eaepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHIapTa cpenHero odmero oopasoanus» (¢ usmenenusmu ot 01 despanst 2024 r. Ne 62);

IIpukaza MunucrepctBa mnpocBemeruss PO ot 18 mas 2023 r. Ne371 «OO06 yrBepKaeHUU
denepanbHON 00pa30BaTENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUY;

B COOTBETCTBUH C:

@OenepanbHoii pabouelr mporpammbl COO mo ywyeOHOMYy mnpenmery «®Dusmkay (6a30BbIi
YPOBEHB);

IpUMEpHO pabodell mTporpaMMbl  00mIE00pa3OBATENbHON JUCHUIUIMHBL «DHU3UKa) IS
npodeccnoHanbHbIX 00pa30BaTEeNbHBIX Opranu3anuii, yreepxkaenHoit ®I'bOY IO HPIIO ot
30.11.2022 1., pazpaborannoii mius mpodeccun CITO 15.01.33 Tokapp Ha CTaHKax C YHCIOBBIM
MIPOrPaMMHBIM YIIPaBIICHUEM;

PexomeHmanusiMu 10 peanu3aliiii CpeaHEro o0mero oOpa3oBaHUs B TpeAesiaX OCBOCHHS
o0pa3oBaTenpHON IporpaMMbl CpefHero mnpodeccruoHanbHOro 0bpazoBanus (mucekMo Jlemapramenra
rOCYJapCTBEHHON TONMMTUKM B  chepe cpeaHero  mpodecCHOHANBHOTO  O0pa3oBaHHUA U
npodeccroHaabHOro 00y4yenuss Munmnpocsemienus Poccuun ot 01.03.2023 Ne05-592).

Opranmsanus - paspaboruuk: BIIOY OO «OpnoBckuil TEXHHKYM IyTeil cooOmieHuss nmenn B.A.
JlanmoukuHa»

Pa3zpaboTrunku:

Tepnosbix H.U., metoguct BIIOY OO «OproBckuil TeXHUKyM IyTell cooOuieHus nMeHu B.A.
JlamoukuHa;

TonkaueBa O.M., npenogasarens ¢uszuku BIIOY OO «OproBckuil TEXHUKYM MyTeH COOOIIEHUS
umenu B.A. JlanoukuHay

BenenukroBa JI.A., npenonaBatens ¢puzuku BIIOY OO «OpnoBckuilt TeXHUKYM IyTeil cooOieHus
umenu B.A. Jlanoukuna»

PaCCMOTpeHO, 0Il06p€HO A PEKOMEHJIOBAaHO K MNPHMCHCHHIO Ha 3aCCJlaHuHU l'IpCIIMCTHO-LlPIKHOBOﬁ

KOMHCCHH 00111e00pa30BaTeIbHBIX JHCIMILIMH.
IIpotokon Ne 44 ot « b » _sOHZ 2024 r.

ITpoBepeno: ' COI'JJACOBAHO:
Metomguct OY LR AN 3amegruTenb IMPeKTopa
Tepuossix H. U. E;% \ #}ono@ea A. B.
' / " 3as. otzenom OI1

A — HWBanosa E. JI.
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COJAEPXAHUE

OO6miast xapakTepucThka pabodeil MmporpaMMbl 00IIE00pa30BATEIIBHONW JTUCIUATIIUHBI
«Duznka

CTpyKTypa U cojpepkanue 001meoopa3oBaTeIbHON TUCIIUTIITHHBI

YcnoBus peanu3anuy IporpaMMel 0011e00pa3oBaTeIbHON TUCITUTUIMHE

KoHTposb 1 o1ieHka pe3yabTaTOB OCBOCHHsI 00IIe00pa30BaTeIbHON JUCIIUTUIMHBI



1. O6mas xapakTepucTuKa padoueii mporpaMmMbl 0011e00pa30BaTeJIbHOM U CIUIIIUHBI
«Du3zuKa»

1.1. MecTo AMCUMILIMHBI B CTPYKTYPe 00pa30BaTeIbHOM NPOrpaMMbl

ObmeoOpa3oBatenbHas — gucnumimHa — «Pusnukay»  ABIsSETCs  00sS3aTelNbHOM  YacThIO
obmieoOpaszoBarenpbHOro IukiIa obpazoBarenbHOi mporpammbl CITO B coorBerctBum ¢ ®I'OC 1o
npodeccun 15.01.33 Tokapp Ha CTaHKAX C YHCIOBBIM IIPOIPAMMHBIM YIIPaBJICHUEM.

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IHCIUILINHbI:

1.2.1. leau AucHUNJIMHbI:

Copepxanue mporpammbl 001eoOpa3zoBaTesibHON  AucHMIUIUHBL Du3nMka HampaBieHO Ha
JOCTUKEHHE CIIETYIOIIMNX LIENEH:

® ¢opMupoBaHue y OOy4aloOlUXCsl YBEPEHHOCTHM B LIEHHOCTH 0Opa3oBaHUs, 3HAUUMOCTH
(bu3NYeCKUX 3HAHUH JJIs1 COBPEMEHHOTO KBATM(DUIIMPOBAHHOTOCIEIIMAIICTA TPU OCYIIECTBICHUH €T0
npodeccnoHaNbHOMI eATEIbHOCTH;

® OBjajgeHHe Crneuu(uIeckoldl cucTeMoil (uU3HYeCKMX TOHATHHA, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3MYECKHUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBIAJICHHE OCHOBHBIMH METOJAMU HAay4YHOTO T[IO3HAHUS MPUPOJIbI, HCIOIB3YEeMbIMU B
¢dusuke (HaOJIIOICHUE, ONTMCAHUE, U3MEPEHUE, BRIABIKCHHUE TUIIOTE3, TPOBEJCHIE IKCIICPUMCHTA);

® OBJIAICHUC YMCHUAMHU 06pa6aTLIBaTL JaHHBIC JKCIICPHUMCHTA, OOBSACHATH MOJIYYCHHBIC
pE3yibTaThl, YCTAaHABJIMBATbL 3aBHUCHMOCTU MCKAY CI)I/I?,I/I‘-IGCKI/IMI/I BCIIMYMHAMH B Ha6JIIOI[aCMOM
SABJICHHMH, ACT1aTh BBIBOJBI,

® (opmupoBaHHe YMEHHUS peniaTh GU3NYECKUE 3a1a4l pa3HbIX YPOBHEU CIIOKHOCTH;

® pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIICKTYAIBHBIX U TBOPUECKUX CIOCOOHOCTEH B
mpouecce MNpUOOpeTeHHs] 3HAHUM C HCIOJIb30BAHMEM pAa3IMYHBIX HCTOYHUKOB HHGMOpMaLUu U
COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTHH; yMeHMH (opMyIMpoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO TMO3MIMIO IO OTHOIIEHUIO K (U3MYECKOM HHGPOpMaluu, MOJy4aeMOl U3 pa3HbIX
HCTOYHUKOB;

® BOCNHTaHUE YYBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. IInanupyemsble pe3yabTaThbl OCBOCHHsI 001Ie00pa3oBaTeIbHONH IMCHMUILIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHWe AMCLUUIUIMHA uMeeT npu ¢opmupoBanuu u pazsutun OK u IIK:
muaHocTHBIX (JIP), MetanpenmetHsix (MP) u npeaMeTHbIx pe3ynbTaToB 6azoBoro ypoBHs (I1PO).

Koawbl Pe3yabTaThl 0OCBOEHHS TUCHUILTHHBI
pe3yJbTaToB

BBI6I/IpaTB CIIOCOOBI pemicHuda  3aJa4 HpO(I)CCCHOHaHBHOﬁ ACATCIBHOCTHU
MMPUMCHHUTCIIBHO K pa3JIMYHbIM KOHTCKCTAM;

OK 01

Hcnonmp30BaTh COBpPEMEHHBIC CpEJICTBA TOWCKA, aHAIW3a W HWHTEPIPETANN
OK 02 uHbpopMalui ¥ HMHPOPMAIMOHHBIE TEXHOJIOTUU JUIS BBINOJHEHUS 33134
poeCCHOHAIBHON JIESTENHHOCTH,

[TnanupoBaTh U peain30BBIBATH COOCTBEHHOE MPO(ecCHOHANBHOE U JTUYHOCTHOE
pa3BUTHE, MPENNPUHUMATEIBCKYIO IESITeNbHOCTh B MpodeccnoHalbHOl cdepe,

OK 03 UCIIOJIb30BaTh 3HAHUS MO (PMHAHCOBOM T'PAMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYaIlUsX;

OK 04 D¢ heKTUBHO B3aMMOJICHCTBOBATh U Pa0OTATh B KOJIJIEKTHBE M KOMAH/IC;

OK 09 [Tonp3oBaTbess MpoecCHOHANBPHONW JOKYMEHTAllMel Ha TroCylapCTBEHHOM U

HHOCTPaHHOM A3bIKax.




JIPB 1.7

[Monumarommii  mpodeccMoHaTbHOE  3HAYEHHE OTpaciu Uil COLMAJIbHO-
SKOHOMMYECKOTO, TPOMBIIUIEHHOTO M HAayYHO-TEXHOJIOTMYECKOTO Ppa3BUTHS
CTpaHbl

JIPB 2.5

Oco3HaHHO  MPOSABISIONIUMN  HEPaBHOAYIIHOE OTHOIIEHHWE K  BbIOpaHHOMU
npodeccuoHaIbLHON JIESITEIIbHOCTH, IIOCTOSIHHO COBEpLIEHCTBYETCH,
po(ecCHOHANIBHO PacTeT, IPOCIABIIsAs CBOKO NPO(eCcCHIo/CrIeUaIbHOCTb.

JIP 6.3.

Beipakaromuii  0CO3HAHHYIO TOTOBHOCTH K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000pa30BaHMIO B BEIOpaHHOU cepe mpodheCCHOHATBHON e TEIbHOCTH.

JIP 6.6

OOnanaromuii cOPMUPOBAHHBIMU TIPEICTABICHUSIMA O 3HAUYCHHHM M LEHHOCTH
BBIOpaHHOM TTpOo)eccHH, MPOSBISIONINI YBaKEHHE K CBOCH MPOPECCHU U CBOEMY
npo¢eCCHOHATLHOMY COOOIECTBY, NOACP)KUBAIOLINNA TO3UTUBHBIA 00pa3
MIPECTHK CBOEH mpodeccun B OOIICCTRE.

JIPB 6.8

["'0TOBBIN K OCBOCHHIO HOBBIX KOMIIETCHIIUH B IPOGECCHOHATHHONU OTPACIIH.

JIP 7.2.

Beipakaronuii fesrenbHOe HenpusTHE ACWCTBUM, MPUHOCALIMX Bped HpPUPOJE,
COJICUCTBYIOIIMI COXPAHEHHUIO U 3AIIUTE OKPYKAIOIIEH CPEbl.

JIP 7.3.

[Tpumensirommii  3HaHUA U3 00mIe00pa3oBaTeNbHBIX U IPO(GECCHOHATBHBIX
JVCHIUTUTAH JJIS1 Pa3yMHOT0, O€PEKIMBOTO TPOU3BOJICTBA U MTPUPOIOTIONIE30BAHMS,
pecypcocOepexeHusi B ObITy, B MNpPOPEeCcCHOHANBHON Cpele, OOIIeCTBEHHOM
IIPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOJXOAALIMHA K PAaLMOHATIBHOMY HOTPEOJIEHUIO 3HEPTUH, BOJBI U
JPYTUX MPUPOJHBIX PECYPCOB B )KU3HH B paMKax 00y4eHHs U MPOo(ecCHOHATbHON
JeATEIbHOCTH,

JIPB 7.6.

[ToHuMaromuii  OCHOBBI ~ IKOJIOTHYECKOM  KYJIBTYpbl B  MNPOQECCHOHAIBHON
JESTENIbHOCTH, O0ECIeunBarolieii OTBETCTBEHHOE OTHOLICHHE K OKpYXKarolleu
COIMAIbHO-TIPUPOJTHOM, POU3BOJICTBEHHON CPEE U 30POBBIO;

JIP 8.1

JICSITGJ'IBHO Bmpamafomuﬁ MO3HAaBAaTCJIbHBIC HHTCPEChI B PA3HLIX MPECAMCTHBIX
00JacTAX ¢ y4€TOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, TOCTHXKEHHM, BEIOPAHHOTO
HamnpaBleHUs: TPo(hecCHOHaTBLHOT0 00pa30BaHus U MOJATOTOBKH.

JIP 8.2

Ob6nagaromuii  mpeACcTaBIEHHEM O COBPEMEHHOW HaydYHOH KapTHHE MHpa,
JOCTUXKXCHUAX Hay'KI/I U TCXHHUKH, apFYMCHTI/IPOBaHHO BI)Ipa)KaIOHII/Iﬁ IIOHNUMAHHUC
3HAUEHUS] HAyKHM M TEXHOJIOTUW [UIsl Pa3BUTHSI POCCHICKOro o00InecTBa U
o0OecrieyeHns ero 0e30macHOCTH.

JIP 8.3

JleMOHCTpHUpYIOIIT ~ HaBBIKM ~ KPUTHYECKOTO  MBILIUICHHS,  ONpeeNCHHs
JIOCTOBEPHOCTH Hay4yHOUM MH(pOpMalliyu, B TOM 4ucie B chepe npodeccuoHanbHON
JeSITETbHOCTH.

JIP 8.4

YmMeromuii BbIOUpaTh cocoObl petieHus 3aa4 NpoQeccuoHaIbHOMN AesITeTbHOCTH
IPUMEHHUTEIBHO K Pa3JIMUYHBIM KOHTEKCTAM.

JIP 8.5

Hcnonp3yronmii COBpeMEHHBIE CPEJCTBAa TIOMCKA, aHalN3a W WHTEPIpPETAIHd
uHpopManuy, HHOOPMAIIMOHHBIE TEXHOJOTMU S BBIIOJHEHMS  3ajad
poecCHOHATLHON e TEIbHOCTH.

JIP 8.6

PazBuBaromuii ¥ NPUMEHSIONIMA HAaBBIKKM HAOMIOJCHUS, HAKOIUICHUS U
cucTteMaru3anuu  (PaKTOB, OCMBICICHUS OIBITA B ECTECTBEHHOHAyYHOH U
TyMaHUTapHON 0ONacTsIX MO3HAHUS, MCCIEAOBATEIbCKON M TpodecCHOHATHHON
JIeSITENLHOCTH.

JIPB 8.7

OO6nanaronvii  OMBITOM y4yacTHUss B  HAYYHBIX, HAayYHO-HCCIIEOBATEIbCKUX
NPOEKTax, MEpONpHUATHSAX, KOHKypcax B  pamMkKax HpodecCHOHaIbHOU
HaNpaBJIEHHOCTH Npodeccuu /CrneruaaIbHOCTH.

JIPB 8.9

[TposiBisIrOIUil CO3HATEIBHOE OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO yCTIEUTHOW MPOo(hecCHOHATBLHOM U 00IIECTBEHHON ACSITENFHOCTH

MP 01

Ba3oBrle jjornueckue nelicTBUA:
BBIABJIATH M XapaKTEPU30BaTh CYHIECTBEHHbIE MPU3HAKA MaTEMATHYECKHX
O0OBEKTOB, TOHSITHI, OTHOIICHUH MEXIYy NOHITUSIMH, (QOPMYIHPOBATH
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OTIpeNieNIeHus! TIOHATUH, YCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK KIaCCU(PUKAIIH,
OCHOBaHMA U1 OOOOLIEHHS W CpPaBHEHMs, KPUTEPHUH IPOBOAMMOIO aHAJIN3A;
BOCIIPHHUMATh, (OPMYIINPOBATH M MPEOOPA30BBIBATE CYKACHUS: YTBEPAUTEILHBIC
U OTpHULATENIbHbIE, €IUHUYHbIE, YacTHble M OOILMe, YCIOBHBIC; BBIABIAThH
MaTeMaTHYECKUEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpeuYuss B (pakrax,
JAHHBIX, HAOJIOACHUAX M YTBEP)KACHUAX, NMpeagaraTb KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEHN M MPOTUBOPEUN; J€NIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB
JIOTMKH, JAENYKTUBHBIX W MHIYKTUBHBIX YMO3aKJIIOYEHUH, yMO3aKIIOUEHHUH IO
AQHAIOTUM; TMPOBOJUTH CAMOCTOSITEJIBHO  JOKa3aTEJIbCTBA  MaTEMaTHYECKHUX
YTBEpXKACHUM (MpsIMBIE M OT MPOTUBHOIO), BBICTpAaUBaThb apPryMEHTALHIO,
IPUBOUTH IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKICHUS U
BBIBOZIBI; BBIOMpATh CIOCOO pemieHust yueOHO# 3ajauu (CpaBHUBATh HECKOJIBKO
BAapUaHTOB  peIleHUs, BbIOMpaTh  Haubojee MOAXOMAMH ¢ yu€ToM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

MP 02

bazoBble nccaenoBaTenbCKue JeUCTBUS:

UCIOJIb30BaTh BOINPOCHl KaK HCCIEAOBAaTEIbCKUN MHCTPYMEHT I103HAHMUS,
¢dopMynHupoBaTh  BOMPOCHL,  (UKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (hOpMHUPOBATh TI'MIIOTE3Y, apryMEHTHpPOBATb
CBOIO IIO3UIMIO, MHEHHE; IMPOBOAUTH CAMOCTOATEIBHO  CIJIAHUPOBAHHBIN
9KCHEPUMEHT, UCCIeI0BaHNUE 10 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
00BEKTa, SIBICHHS, MPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIy OOBEKTaMH,
SBJICHUSAMH, HpPOLIECCAaMH; CaMOCTOSTEIbHO (opMyaupoBaTh 000OLIEHUS U
BBIBOZIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOJCHNUS, UCCIICIOBAHUs, OLICHUBATD
JOCTOBEPHOCTh ~ IOJYYEHHBIX  PE3YyJIbTaTOB, BBIBOJOB M  0000IIEHUI];
IPOrHO3MPOBaTh BO3MOXHOE pa3BUTHE IIpollecca, a TakXKe BbLABUIATh
IIPEITOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX

MP 03

Pa6ota ¢ undopmarmeii:

BBISBJIATH 1eDUIUTH MHDOpPMALINK, TAaHHBIX, HEOOXOIUMBIX IJI OTBETA Ha BOIIPOC
H A PpCIICHUA 3aaydu; BBI6I/IpaTI) I/IH(i)OpMaHI/IIO U3 HUCTOYHUKOB pa3JINYHbIX
TUTIOB, aHAM3UPOBATh, CUCTEMATH3UPOBATh U HWHTEPIPETUPOBATH MHGOPMAIUIO
pa3IUYHBIX BUAOB M (OpPM MPEACTABICHUS; CTPYKTYPHUPOBATh HH(OpPMAIHIO,
MIPEJICTABIIATH €€ B Pa3IMUHbIX (hopMax, UILTFOCTPUPOBATH TpadUYecKu; OLIEHUBATh
HaJAEKHOCTh MHPOPMAIIMU MO CAMOCTOSITENILHO CPOPMYIUPOBAHHBIM KPUTEPUSIM,
c(OpMYyIMPOBAHHBIM CAMOCTOSITENLHO.

MP 04

KoMMyHUKaTHBHBIE YHUBEpCAJIbHbBIE YUeOHbIE TEeHCTBUS:

BOCIIPUHMMATh M (OPMYJIUPOBATh CYXJEHHS B COOTBETCTBHM C YCIOBHSMM U
HEeIsIMH  OOILLEHUS, SICHO, TOYHO, IPAaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHUS B
YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh NOSICHEHUS 10 XOAY PELIEHUS 3aJayd,
KOMMEHTHPOBATh MOJyYEHHBIN pe3yNbTaT; B X0/1€ 00CYX/IE€HU 33/1aBaTh BOIPOCHI
[0 CYIIECTBY OOCYXJ1aeMOi TeMbl, TpoOIeMbl, pelaeMoil 3a1auu, BBHICKA3bIBATh
UJeH, HalleJCHHbIE Ha TIOUCK pEIICHUs, COMOCTaBIATh CBOU CYXKIEHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPYKHUBATh PAa3JIMYMe U CXOJICTBO
MO3UIHI, B KOPPEKTHOU (opMe GOopMyIUpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;
IPEJICTaBIISITh PE3YNbTaThl PEUIEHMs 3a7aud, SKCIEPUMEHTa, MCCIEA0BaHuUs,
MPOEKTa, CaMOCTOSITENbHO BBIOMpPATh (QopMaT BBICTYIUIEHUS C Y4ETOM 3ajad
IPE3EeHTAIMHU U OCOOCHHOCTEH ayAUTOPHUH.

MP 05

Camoopranu3anus:

COCTaBJIATh IJIAH, AJTOPUTM pEIIEHHs 3aJaud, BbIOMPATh CIOCOO pEIICHUs ¢
y4€TOM MMEIOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELICHU ¢ YUETOM HOBOM MH(OpMAITHH.

MP 06

CaMOKOHTPOJIb, SMOIMOHAIbHBI HHTEJICKT:
BJIAJICTh HABBIKAMU ITO3HABATENbHOW pe(dIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX




NeHCTBUI M MBICIUTENBHBIX TPOLIECCOB, UX PE3YyIbTAaTOB, BIAJIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U PE3YNIbTATa PEIIECHUS MaTEMaTHYECKON
3a/1a4d; NPEABUACTh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HHMKHYTh IIpH PpELICHUU
3aJjaud, BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEINIBCTB,
JAHHBIX, HAWJEHHBIX OLIMOOK, BBIABJIEHHBIX  TPYJHOCTEH;  OLIEHUBATh
COOTBETCTBUE pE3yJIbTaTa LENU U YCIOBUSAM, OOBSICHATH MPUUYMHBI JTOCTHKEHUS
WIA HEJOCTIDKEHHSI PEe3yJbTaToOB JCSATEIbHOCTH, HAXOIHWTh OIIMOKY, JaBaThb
OLIEHKY IPHOOPETEHHOMY OIBITY

MP 07

CoBMmecTHas A€SITEIIbHOCTD:

NOHMMAaTh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUAYAIbHOU
paboTel TpHM pemieHWH YYeOHBIX 3a7ad, MNPUHUMATh I1€1h COBMECTHOMN
NEeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW DPabOThI, pacIpeaeisTh
BUJBI padoOT, IOTOBapHUBATHCS, OOCYXKAATh TpOIECC M pe3yabTaT pabdoTHl,
000011aTh MHEHUS HECKOJBKUX JIFOJICH; YYacTBOBaTh B TPYIIIOBBIX (hopmax
pabotsl (00cyxkaeHusI, 0OMEH MHEHHUH, «MO3TOBBIE IITYPMbD» U UHBIE), BHITIOIHATD
CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JICUCTBHUS C JPYTMMH YICHAMH
KOMaH/Ibl, OI[EHUBATh Ka4€CTBO CBOETO BKJIAJa B OOIIMI MPOIYKT IO KPUTECPHUSIM,
c(OpPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

ITP6 01

JEMOHCTPUPOBaTh Ha MPUMEpPaxX poJib M MECTO (GU3HKH B (OPMUPOBAHUU
COBPEMEHHOI Hay4YHOM KapTHHbBl MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTHI, B NPAKTUYECKOW JEATEIIbHOCTH JIKOJEH; YYUTHIBATh TI'PAHHIIBI
NPUMEHEHUS W3YYCHHBIX  (U3MYECKUX MOJeNed: MaTepuaibHas  TOdYKa,
WHEpIMalIbHasl CHUCTeMa OTCu€Ta, aOCOJIOTHO TBEPIOE TENO, HJICATbHBIN Ta3,
MOJIETIM CTPOCHHS T'a30B, KUJKOCTEH M TBEPABIX TEJ, TOUCUHBIA AJIECKTPUUYECCKUM
3apsii TPU pelIeHud (PU3UYECKUX 3a7ad;, pacro3HaBaTh (U3HUECKUE SIBICHUS
(mporecchl) M OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-
KMHETUYECKON TEOPUU CTPOEHUS BEUIECTBA M AIEKTPOJUHAMHUKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE TpPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TaJeHue Te,
JIBIDKCHUE TI0 OKPYKHOCTH, WHEpLHs, B3auMojaecTBue ten, auddysus,
OpOYHOBCKOE JBIDKEHHE, CTPOCHHE KHUAKOCTEH U TBEPIABIX TeN, U3MEHEHHUE
00bEéMa Ten MpU HarpeBaHUU (OXJIAKIEHWH), TEIJIOBOE PAaBHOBECHE, WCIIapEHUE,
KOHJICHCAllMsl, IUIABJIEHUE, KPUCTAJUIM3ALMs, KUIEHUE, BIAXHOCTH BO31yXa,
MOBBIIICHHE IABJIEHUA ra3a Mpu €ro HarpeBaHuMU B 3aKPBITOM COCYE, CBA3b MEXIY
rapaMeTpamMu  COCTOSHUS Ta3a B M30IpOLECCax, DJJEKTpU3alus  Tel,
B3aUMOJICVICTBUE 3apsI0B;

[1P6 02

ONHUCBHIBATh MEXaHWYECKOe JIBUKEHHE, HCHONb3ysd (PU3UUYECKUEe BEITMYUHBL:
KOOpJIMHATA, NyTh, IEpEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIa,
UMITIYJIBC T€Jla, KWHETUYECKasi JHEPIUsl, NMOTEHLHAIbHAs DHEPIrUs, MEXaHU4ecKas
paboTa, MexaHMYecKas MOIIHOCTb, MpPH ONHMCAHWU TPABUIBHO TPAKTOBAThH
¢u3nUecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, X OOO3HAYEHHS W EAMHUIIBL,
HaXOJUTh (DOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3WYECKYIO BETUUYHMHY C APYTUMHU
BEJIMYHMHAMU;

I1P6 03

ONUCHIBaTh U3YYECHHBIEC TEIJIOBBIE CBOKMCTBA TEJ W TEIUIOBBIE SIBJIICHHUS, UCIIONb3YS
¢u3nyeckre BEIMYMHBL JABICHUE Ta3a, TEMIepaTypa, CpelHss KHHETHYecKas
SHEPIHsl XAOTUYECKOIO JIBHJKEHMSI MOJIEKYJ, CpPEIHEKBagpaTHYHAas CKOPOCTh
MOJIEKYJI, KOJTMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, padora rasza, ko3¢ uiueHt
IIOJIE3HOTO  JCHCTBUSA TEIJIOBOTO JBUIATeNsd; TMPH OINHUCAHWHA IPABHIBHO
TPAaKTOBaTh (PU3UYECKHI CMBICI HCIIOJIB3YeMbIX BEIWYHH, MX OOO3HAYECHUS H
€IMHULIBI, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOILINE JAaHHYI (U3NYECKYIO BEIMYHMHY C
JPYTMMH BEJTMYMHAM;

I1P6 04

ONMCBHIBATh HW3YYEHHBIC DJICKTPUYECKHE CBOMCTBA BELIECTBA M DJJICKTPUYECKHE
SIBJICHUS (TIPOLECCHI), UCIOJB3YS (PM3NYECKHE BEJIMUYMHBL: AJICKTPUUYESCKUN 3aps,




ANEKTPUUECKOE MOJIe, HAMPSHKEHHOCTD MOJIs, MOTEHI[MAN, PA3HOCTh MMOTEHIIUAJIOB;
IpU ONUCAaHUM TPABUIBHO TPAKTOBATh (PU3UUECKHM CMBICI HCHOJb3YEMBIX
BEJIMYMH, X OOO3HAYCHWS] M CIUHHIIBI, yKa3bIBaTh (POPMYIBI, CBS3BIBAIOIINE
JaHHYI0 (PU3NYECKYIO0 BETUUYHMHY C IPYTHMMH BEJTMYMHAMU;

ITP6 05

AHATM3UPOBATh (PU3NYECKUE TMPOIECCHl U SBICHUS, HCIONIB3Yysd (U3HUECKUE
3aKOHBI ¥ MPUHIIMIIBL 3aKOH BceMupHOTo Tsarotenus, |, |1 u 11l 3akonsr HeroToHa,
3aKOH COXpPaHEHUS MEXaHHYECKOH OJHEpruM, 3aKOH COXPAHCHUS WMITYJIbCa,
MPHUHIIAIT CYMEPIO3UIUK CHJI, TPUHIUI PABHONPABUS HWHEPIHUAIBHBIX CHCTEM
oTcué€Ta, MOJIEKYJSIPHO-KHHETHUECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEIHCH KUHETHUECKON SHEPIHH TEIUIOBOTO JIBHIKCHUS MOJICKYII C
a0COIOTHOW TeMIlepaTypoi, MepBbIid 3aKOH TEPMOJUHAMUKHU, 3aKOH COXpPaHEHUS
JJIEKTPUYECKOr0 3apsija, 3akoH KyjoHa, mpH 3TOM pas3indarh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;

ITP6 06

OOBSCHATH OCHOBHBIC MPUHIUIIBI JCUCTBUS MAaIlWUH, TPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX 0€30MacCHOTO MCIOJIb30BAaHUS B MOBCEAHEBHON
JKU3HU;

[1P6 07

BBIMOJIHATH SKCIIEPUMEHTHI IO MCCIICIOBAHUIO (PU3NYECKUX SBJICHUN U TPOILIECCOB
C WCIOJIb30BAHUEM TPSMBIX, U KOCBEHHBIX H3MEPECHUM, TPU ITOM (POPMYITUPOBATH
npoOieMy/3agady ¥ THIIOTE3Y Y4eOHOTrO JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIUIOKEHHOTO 00OPYIOBAHMS, MPOBOJUTL OMBIT U (OPMYIUPOBATH BBIBOIBI;
OCYILECTBIISATH MPSIMbIC M KOCBEHHBIC M3MEPEHHS (PU3MUCCKUX BEIUYUH, IPU STOM
BEIOMpATh ONTUMAIBHBIN CIIOCO0 U3MEPEHHS U MCIOJb30BaTh U3BECTHBIC METOJIBI
OLICHKMA  TOTPEIIHOCTEH  W3MEPEHWH; HWCCIEAOBaTh 3aBUCUMOCTH  MEXIY
(UBHYECKUMU BEIMYUHAMH C WCIOJIB30BAaHUEM MPSMBIX H3MEPECHHM, TPU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YNbTAThl MOTYYEHHON 3aBUCIMOCTH
GU3MYEeCKUX BEJIWYMH B BHAE Tabnui W TpaduKOB, JeiaTh BBIBOJABI 10
pe3ynbTaTaM UCCIeqoBaHMs; coOM0aaTh NpaBuUia OE30MacHOTO TpyAa MpU
MPOBEICHUN HCCIEOBAaHUNA B paMKax y4yeOHOTrO OSKCIEpUMEHTa, Y4YeOHO-
UCCIIEIOBATENIbCKOM W TMPOEKTHOM  AESITeNbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOro 000PYJOBAHMUS;

I1P6 08

pewiatbh pacy€THble 3a7aydl C SBHO 33aJaHHOHN (hU3MYECKON MOJAENbI0, UCTONb3Ys
¢du3nyeckue 3aKOHbl U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4M BbIOUpAThH
¢u3nuecKyro MoOjenb, BbIIENATH (U3MYECKHE BEIUYMHBI M (HOpMYIIHI,
HeoOXoauMble NIl €€ pEelleHHUs, NMPOBOIUTH PacuéThl U OIEHMBATh PEaJIbHOCThH
MOJYYEHHOT0 3HAa4eHUs (U3NYECKOH BEIMUYMHBI; PeIIaTh KaueCTBEHHbIC 3aJlauu:
BBICTPAMBATh JIOTHYECKH HETPOTHUBOPEUUBYIO LIETIOYKY PACCYKIECHUN C OIOPOM Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUECKHE SBJICHUS; HCIIOIB30BaTh IpU
pelieHnn y4eOHBIX 3aJad COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJOTMH JJIs
[IOUCKA, CTPYKTYPUPOBAHMs, WHTEPOpETallMd U TpEACTaBIeHUs y4yeOHOW u
HAyYHO-TIOMYJISIPHON HMHQOpPMAINK, MOJYY€HHON M3 pa3IuYHBIX HCTOYHUKOB,
KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyl0 HHPOPMALIHUIO;

I1P6 09

NPUBOJIUTH IMPHUMEPHI BKJIaJa POCCUUCKUX M 3apyOEKHBIX YYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, OOBSICHEHHE IIPOILECCOB OKPYXAIOIIEro MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

I1P6 10

UCIOJIb30BaTh TEOPETHYECKHE 3HAHHS MO (U3UKE B MOBCEJHEBHON XU3HH IS
oOecrieueHrs 0€30MacHOCTH MpU OOpallleHud C MpUOOpaMH U TEXHUYECKUMU
YCTPOMCTBAMHU, JJISi COXPAHEHHS 370POBbSI M COOJIOJICHUS HOPM IKOJIOTHYECKOTO
HOBE/ICHHSI B OKPY)KAIOIIEH cpee;

I1P6 11

paboTaTh B TPyMIE C BBIMOTHEHUEM Pa3IUYHBIX COITMAIBHBIX POJIeH, TUTAHUPOBATh
paboTy Tpynmbl, palUOHAIBHO pacHpelnesTh OO0s3aHHOCTH U IUIAHUPOBATH
JESTEIbHOCTh B HECTAaHJAPTHBIX CUTYallUAX, aJCKBAaTHO OIICHUBATh BKJIAJ




KaX/I0OT0 U3 YYACTHHUKOB TPYIIIBI B PELICHUE pACCMAaTPUBAEMOM MTPOOIEMBI.

I1P6 12

JEMOHCTPUPOBAaTh Ha MpUMepax pojb U MeCTo (u3uku B (HopMUpOBaHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKON AEATEIbHOCTU JIIOAEH, LICIIOCTHOCTh U €OUHCTBO
(bu3nUecKoil KapTHHBI MUPA;

YUUTBIBATh I'PAHULBl PUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJENeH: TOYeUHbIH
NEKTPUYECKUIN 3apsl, Jy4Y CBETa, TOYCUHBIM HCTOYHMK CBETA, sACpHAas MOJIEIb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOI'0 siipa IIPH pellieHUH (PU3MYEeCKHX 3a/1a4;

I1P6 13

pacmo3HaBath (pu3MUECKHe sBICHUS (TIPOIECCH) U OOBSACHATH UX HA OCHOBE
3aKOHOB 3JICKTPOJAWHAMHUKHN W KBAaHTOBOW (PM3HMKH: dJIEKTpUYECKasi IPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JCHCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, O3JICKTPOMAarHUTHAs WHIYKIMS, JACWCTBUE MArHUTHOTO TIOJS HA
MPOBOJHUK C TOKOM W JIBIDKYIIUHCS 3apsi, SJEKTPOMAarHUTHBIC KOJcOaHUS W
BOJIHBI, MPSIMOJMHEWHOE PACIpPOCTPAHEHUE CBETa, OTPAKEHHE, MPEIOMIICHHE,
uaTepdepeHysa, audpakmus W MOJSAPU3ANUS  CBETa, JTUCHEPCUS CBETA,
dotoanekrpuueckuii 3pdext (hoTodrddekr), cBeTOBOE naBIecHUE, BOZHUKHOBECHUE
JUHEHYaTOro CIEeKTpa aroMa BOJOPOAA, ©CTECTBEHHAs W HMCKYCCTBEHHAs
paJlnOaKTUBHOCTB;

I1P6 14

ONMCHIBaTh H3YYECHHBIE CBOMCTBAa BeElIeCTBAa (IEKTPUUYECKUE, MAarHUTHBIE,
ONTUYECKHUE,  INEKTPUUYECKYI0  IPOBOJUMOCTb  pa3iMYHbIX  Ccpel) U
AIIEKTPOMArHUTHBIC SIBJICHUS (TIPOLIECCHI), HCIONB3YSl (U3NYECKUE BEITHMYMHBL:
JNEKTPUYECKUI 3apsf, CHa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABMKYIIAs cuila, paboTa ToOKa,
WHAYKIMS MarHUTHOro modisi, cuia Awmnepa, cuna JlopeHna, MHIYKTHMBHOCTB
KaTyIIKH, DHEPIUsl JIEKTPUYECKOIO0 M MArHUTHOTO IOJIeH, MEpHoJ] M YacToTa
KosiebaHuil B KosebaTedbHOM KOHType, 3aps] M CHJla TOKa B Ipolecce
FapMOHUYECKHX DJIEKTPOMATHUTHBIX KoJieOaHMM, (OKyCHOE paccTosSHUE W
ONTUYECKas CUja JIMH3bL, MPH ONUCAHUM TPABUIBHO TPAKTOBaTh (U3NYECKUN
CMBICT HCHOJb3YEMbIX BEJIMYMH, WX OOO3HAUYEHUS W €AMHMIIBI, YKa3bIBaTh
dopMynbl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTMMHU
BEJIMYHMHAMU;

I1P6 15

OIKCBIBATh M3y4YEHHbIE KBAHTOBBIEC SIBJICHUS U MPOLECCHI, UCTIONb3Yys PU3NUECKUE
BEJIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETA,
SHEPrus U UMIYNbC (HOTOHA, MEPHOJ MOTypaciaia, FHEPrus CBSA3U aTOMHBIX S/IEp,
IpU ONUCAaHUM TPABWIBHO TPAKTOBATH (DU3MUECKUNA CMBICT HCIOJIb3yEeMbIX
BEIMYMH, UX OOO3HAUEHMs] W EIWHUIIbI, YKa3blBaTh (OPMYJbI, CBS3BIBAIOIINE
JaHHYI0 (PU3NYECKYI0 BEIMYMHY C APYTMMHU BEJTMYMHAMM, BBIYHUCIATH 3HAUCHHE
($U3MUECKOil BETMUNHBI;

I1P6 16

aHAJIM3UPOBaTh (DU3UYECKHE TIPOIECCHl W SIBJIICHUS, HCIONB3Yys (U3HIECKUE
3aKOHBI M IMPUHLMINBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOIO U MaPaNIENbHOTO
COCIMHEHUSI TPOBOJAHUKOB, 3aKoH Jkoyms—JIeHna, 3aKOH AJIEKTPOMarHUTHOU
WHIYKIWW, 3aKOH TPSMOJIMHEHOTO paclpOCTPAHEHUs CBETA, 3aKOHBI OTpaKeHUs
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUe OWHIuTeiHa 11 (oTodddexTa,
3aKOH COXPAHEHHUs SHEPIHH, 3aKOH COXPAHEHUsS] MMIYJIbCa, 3aKOH COXpaHEHUs
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, TIOCTYnaThl bopa,
3aKOH PaJUOAaKTHBHOTO pacmlaa, Mpu 3TOM pa3iudarh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €r0 MaTEeMaTU4YeCKOe BBIPAKEHUE U YCIOBUS (TpaHUIBI, OO0IACTH)
MIPUMEHUMOCTH;

I1P6 17

OTIPENIETISATh HANpPABJICHHE BEKTOpa WHAYKIIMM MArHUTHOTO TIOJII MPOBOJHHUKA C
TOKOM, CHiIbl Amnepa W cuibl JIopeHa; cTpOUTh M ONMUCHIBATH M300pakeHue,
CO3/1aBa€MOE€ IIOCKUM 3€pKajioM, TOHKOW JIMH30;




BBITOJIHAT SKCIIEPUMEHTHI MO MCCIIEIOBAHUIO (PU3NUECKUX SBJICHUN U MPOLIECCOB
C UCIOJIb30BAHUEM TPSMBIX, U KOCBEHHBIX U3MEPEHUN: MPU 3TOM (OPMYITUPOBATH
npobiemy/3afgady ¥ THIOTE3Yy Y4eOHOTO SKCIIEPUMEHTa, cCOOMpaTh YCTAHOBKY U3
MPEJIOKEHHOTO 000pYyIOBaHUs, MPOBOJUTH OMBIT U (OPMYIHPOBATH BBHIBOJIBL;
OCYILECTBIISATh MPSIMbIE M KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITUYMH, IPU STOM
I1P6 18 BBIOMPATh ONTUMAJIBHBIN CIIOCOO0 M3MEPEHHUS U UCIIOIb30BaTh M3BECTHBIE METOIbI
OLIGHKM TIOTPEIIHOCTEH W3MEpEeHUH; HCCIIeA0BaTh 3aBHCUMOCTH (PU3MUYECKUX
BEJIMYMH C HUCIOJB30BaHUEM IMPSMBIX H3MEPEHMI: IpPU 3TOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCHPOBATH DPE3YJIbTAaThl IMOJYYCHHOW 3aBHCUMOCTH (PH3HMUECKUX
BEJIMYMH B BHJE TaONMMIl W TpauKOB, JIeNaTh BBIBOJIBI 10 pe3yiabTaTaM
HCCJICJIOBAHMS,
Bectu Texnonornueckuil mporecc oOpabOTKH U JOBOIKHU JAeTajeil, 3aroTOBOK U
I[IK 1.4 MHCTPYMEHTOB Ha TOKAPHBIX CTaHKaX C COONIIOJICHUEM TpeOOBaHUI K KayecTBY, B
COOTBETCTBUH C 33/IaHUEM U C TEXHHUUECKOHN JTOKYMEHTAIUEH.
Kon u Pe3yJibTaThl 0CBOEHHS TUCHHUILIHHBI
HAHMeHOBaHUe
(popMupyembIx JIuynocTHbie (JIP)
KOMIIeTeHIH MeTtanpeametnbie (MP) Hpenvernpie (TTP)
OK 01 JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - ITP6 18;
MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP I1P6 01 - I1PG 18;
OK 02. 8.7, JIP 8.9;
MP 01, MP 02, MP 03;
JIPB 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB | ITP6 O1 - ITP6 18;
OK 03. 6.8, JIP 7.2, JIP 7.3, .HPI-B 7.5, JIPB 7.6,
JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07; I1P6 01 - TTP6 18;
OK 09. MP 01; I1P6 01 - I1P6 18;
JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIPB | ITP6 O1 - ITP6 18;
IK 1.3 6.8, JIP 8.1 - JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 03, MP 05,MP 06;
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2. CTpykTypa H coepkaHue 0011e00pa30BaTeIbHOI TUCIUIINHBI

2.1 O0beM TUCHMIIMHBI U BUABI Y4eOHOI padoThl

Bun yueonoii Oo0LemM B
padoThI qacax
O0beM 00pa3oBaTeIbHOI MPOrpaMMbl 177
AUCIHUTLIUHBI

1. OcHoBHOE coepkaHue 107
BT. U..
TEOPETHYECKOE 00yUeHne 47
IPAKTUYECKOE 3aHSATHE 51
KOHTPOJIbHBIC PaOOTHI 9
2. IIpodeccnoHAILHO-OPHMEHTHPOBAHHOE 58
cojlep:KaHue
BT. Y.
MIPAKTUYECKHE 3aHATHS 40
nabopaToOpHbIE 3aHATHUS 18
Koncyabranuu
IIpome:xxyTounasi arTecTanus (3K3aMeH) 4




2.2. TemaTH4YeCKHUIi NJIAH U COJePKAHUE JIUCUUILINHBI «DU3nKa)

HaumenoBanue Copaepxxanue yuyeOHOro MaTepuasia, 1a00paTopHble H NPpaKTHYecKHe padoThl, O0bem dopmupyembie
pa3iesioB U TeM HHAUBUAYAJbHBIH NPOEKT (ec/iu npedycmompenvt) 4acoB oo0uue n
npogdeccuoHaIb
Hble
KOMIIeTeHIIHH
1 2 3 4
Pa3nes 1. ®u3nka 4 MeTObI HAYYHOT'0 O3HAHUS 2
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue 2
Tema 1.1 @uzuka u | Codeprcanue yuebnozo mamepuana:.
Memoowl Quzuka — Hayka o npupode. Hayunvie memoovl nosHanus okpyscaioueco mupa. Pone sxcnepumenma u
HAyYHO020 NO3HAHUA | MeoPUlU 8 npoyecce NO3HAHU NPUPoObl. IKchepumenm 6 gusuke. Mooenuposanue usuiueckux saeieHuii u OKO01-OK04
npoyeccos. Hayunvie cunomesvl. Qusuueckue 3akoHvl u meopuu. I panuysbl npumeHuUMocmu Qu3uiecKux OK09 ’
3axonos. Ilpunyun coomeemcmeus. Ponv u mecmo ¢usuxu 8 hopmuposanuu cospemenHol Hay4HouU K1 4
KapmMuHvl MUpa, 8 NPAKMu4eckoll 0esimenbHOCmu 1100el ’
I Ipaxmuueckue 3aHamus:
1. Qusuxa u memoowvl HayuHO20 NO3HANHUSL 8 NPOPECCUOHATLHOU 0esIMEeNbHOCTNU 2
Pa3znen 2. MexaHuka 24
[IpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIePsKAHME 8
Tema 2.1 Copeprxanue y4eOHOro MmarepuaJia;
OcHoBBI Mexanuueckoe jBukeHHEe. OTHOCHUTENBHOCTh MeXaHMueckoro aBikeHusa. Cucrema orcuéra.
KHHEMATUKH Tpaektopus. Ilepemerienne, CKOpoCTh (CpenHssi CKOPOCTb, MTHOBEHHas CKOPOCTb) U YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH HAa OCH CUCTEMBbI KoopanHaT. Cllo)KeHHe MepeMEIIeHUN U CI0KEeHHEe
ckopocTeil. PaBHOMEpHOE 1 paBHOYCKOPEHHOE NMPSMOJIMHENHOE IBUKEHHE.
['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEepEMEIIeHNs] MaTepUaIbHOW TOUYKHU OT| OKO01-OK04
BpeMeHu. CBoOoJHOE majeHHe. YCKOpeHHe CBOOOJHOro majeHus. KpHuBoJMHENHHOE ABHKEHHE. OK09 ’
J[BrkeHHe MaTepHaJbHOW TOYKHM II0 OKPY)KHOCTH C ITOCTOSIHHOM IO MOZYJIO CKOPOCTBIO. YTJIOBast '
CKOpOCTh, JHHEWHass ckopocTh. Ilepuox M wacrora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOpEHHE.
TexHuuyeckue ycTpoWcTBa M MPAKTUUYECKOE MPUMEHEHHUE: CIUIOMETp, BHKEHUE CHAPSIOB, LIETIHbIE U
pEMEHHBIE IEpe1aun
TeopeTnueckue 3aHATHS:
1. MexaHH4YeCKOE JBIKCHHE 1
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2. TpaexTopusi, IyTh, IEpeMEIICHUE

HpaKTI/I‘ICCKI/Ie 3aHATHUC!

1. [IpsimonMHEHOE paBHOMEPHOE JIBUIKEHUE 1
2. [IpsaMonuHeiHOe paBHOYCKOPEHHOE JABHKEHHE 1
3. JIBI>KeHMe 10 OKPYKHOCTH 1
Tema 2.2 Conep:xxanue yueOHOro MaTepuaJja:

OcHoBbl (uHamukM | [Ipunuun otHocurensHocTH ['anmuned. IlepBwiii 3akoH HproToHa. MHepuuanbHble CHCTEMBI OTCYETA.
Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoil 3akoH HploToHa 111 MatepualibHOM TOYKH.
Tperuit 3axkoH HproTOHa JUIsi MaTepualbHBIX TOYEK. 3aKOH BCEMUPHOro TIAroTeHus. Cuia TSKECTH.
[TepBas kocmuueckas ckopoctb. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buabl Tpenus (moxos,
cKosbkeHus, kaueHust). Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUsI CKOJIBKEHUS U CHJIA TPEHUS MOKOSL.
Koapduuuent Ttpenus. Cuna CONpPOTHBIECHMS TNpU JBWXKEHUM Tejla B OIKUJAKOCTM WM Tase.
[ToctynarenpHOe ¥ BpallaTesIbHOE ABMXKEHHUE aOCOIIOTHO TBEPAOro Tena. MOMEHT CUilbl OTHOCUTENBHO, OKO01-OK04
ocu BpamieHus. I[lmedo cuibl. YciioBus paBHOBecHs TBEPAOro Tesa. TexHUMYECKHE YCTpPOWCTBA U OKO09 ’
PAKTUYECKOE IPUMEHEHHUE: MOJIINITHUKH, JBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB
TeopeTnueckue 3aHATHSA:
1. 3axons! HeroToHa 1
2. 3aKOH BCEMUPHOI'O TSATOTEHUS 1
3. Cunbl B MEXaHHUKE 1
[TpakTHueckoe 3aHsTHE:!
1. 3akonsl HproTOHA 1
2. CuIibl B MEXaHUKE 1

Tema 2.3 Copeprxanue y4eOHOro MmarepuaJa:
3akoHbl coxpanenusi| VIMmynbc mMarepualbHON TOYKHM (Tejla), CUCTEMbl MAaT€pHAIbHBIX TOuYeK. VIMIylbc CUiIbl U M3MEHEHHE
BMeEXaHHKe UMITyJIbca Tejla. 3aKOH COXpaHeHMs MMIMynbca. PeakTuBHOe nBMkeHue. PaboTta cuibl. MOITHOCT CHJIBI.

Kunernyeckass sHeprus MarepuaibHOM TOUkH. Teopema 00 W3MEHEHWM KHHETHYECKON SHEpruu.
[TorennmanbHas SHeprus. IloTeHumanbHas dSHeprus  ynpyro JaAeGOpMUPOBAHHOM  MPY>KHUHBI.
[ToreHuuanbHast FHEprus Tesa BOIM3U noBepXxHocTH 3emid. [loTeHIMabHble 1 HENOTEHIUANbHbBIE CUIIBI.
CBsi3b pabOThl HEMOTEHLMANBHBIX CHJI C U3MEHEHHEM MEXaHMUYECKOW HHEPIUU CUCTEMBI Tell. 3aKOH OK01-OK04,
COXPAHEHHsI MEXaHUYECKON SHEPruu. YIIPyrue U Heynpyrue CTOJIKHOBEHMs. TeXHUYeCcKre yCTpOHCTBA U OKO09.
IPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJIET, IBHIKEHUE PAKET
TeopeTnueckue 3aHATHS:
1. Umnynec Tena. Umnyssc cuisl 1
2. Mexannueckas paboTa, MEXaHUUYECKasi SHEPTUs 1

HpaKTI/I‘ICCKOe 3aHATUC!
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1. 3akoH coxpaHEHMs UMITYJIbCA
2. 3aKOH COXpaHEeHUs YHEPTUU

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue

Tema 2.4

3aKonvl mexanuku ¢
npogheccuonanvho
OeamenbHocmu

Cooepicanue yuebnozo mamepuana:

OmuocumenvbHocmy  Mexanuueckozo ogudicenusi. Cucmema omcuéma. Texnuueckue ycmpoiicmea u
npakmuyeckoe npumeHenue. HuepyuanvHvle cucmemvl omcuéma. Macca mena. Cuna. Cuna
conpomuenenus npu 0sudxicenuu mend. 3akon coxpanenus umnyivea. Ceazo pabomvi HenOMeHYUAIbHbIX
CUJl C UBMEHEHUeM MeXaHuyecKol sHepauu cucmemvl mejl. 3aKOH COXpPAHeHUss MeXaHU4yecKol IHep2UlL.

IIpakmuueckue 3anamus:

1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax

2. 3akonsl Horomona 6 npogheccuonanvhulx 3a0auax
3. Paboma cun 8 npogheccuoHanbhvix 3a0a4ax

4. 3axonvl coxpanenus 8 npoGecCcUOHANbHBIX 3A0aYax

OK01-OK04,
OKO09.
[1K1.4.

KontponbHas padota «MexaHuka

NINDDNDNDN

Pa3nea 3. MoJiekyasipHasi pu3uka

IIpogeccnonaibHO-0

DUCHTHUPOBAHHOC COAECPKAHUE

Tema 3.1
OcHoBbBI
MOJIEKYJISIPHO
- KHHeTHYeCKou
Teopuu

Conep:xanue yueOHOro MmaTepuaJjia:
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE 000CHOBaHME. bpoyHOBCKOE
neuxenue. Juddysus. Xapakrep IBHKEHUS W B3aUMOJICHCTBUS YaCTHUI[ BeliecTBa. Mojenu CTpOeHHs
ra3oB, KHUIKOCTEH U TBEPIBIX Tel U 00BICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosekyi. KonnuectBo BemectBa. [locrossunas ABoraapo. TemoBoe paBHoBecue. Temneparypa
u eé usmepenue. lllkana temmneparyp lLlenbcusa. Monens uzaeanpHOoro raza. OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KUHETHUECKON TEOpUHU HIealbHOro Ta3a. AOCONIOTHAs TemrmepaTypa Kak Mepa cpeiaHei
KMHETUYECKON 3HEPruM TEIJIOBOTO JBM)KeHUsA vactull rasza. lllkama temneparyp KensBunHa. I'azoBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoieccsl B UieaqbHOM Trasze ¢
MOCTOSTHHBIM KOJIMYECTBOM BenlecTBa. I'padudeckoe mpeacTaBiIeHne N30MPOIECCOB: U30TEpMa, U30X0Pa,
n3o0apa. TexHuueckne yCTpoiicTBa U MPaKTUIECKOE MPUMEHEHHE: TePMOMETpP, OapoMeTp

TeopeTnueckue 3aHATHS:
1. OcuHoBusle nonoxenuss MKT
2. MoJexyssipHOe CTPOCHHUE Tel

T

[TpakTHdeckoe 3aHsTHE:

1. OcnoBHoe ypaBHeHrne MKT
2. Temmeparypa

3. U3ompomecchl

4. YpaBHEHHUE COCTOSIHMSI HCAJIBHOTO Ta3a

e

OKO01-OKO04,
OKaO00.
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Tema 3.2

Conep:xanue yueOHOro MmaTepuaJjia:

Tepmonmnamuka | TepmoauHamuueckas cucrema. BHyTpeHHsAs 3Heprusi TePMOAMHAMHUYECKOM CHUCTEMBI M CHOCOOBI €&
u3MeHeHnsa. KonmuecTBo TemoTel U paboTa. BHyTpeHHSS SHEprusi OJHOATOMHOIO HJICAIbHOTO Tasa.
Bugpl Teronepenaun: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BELECTBA.
KommyectBo Ttemnorel mpu Ttemonepenade. l[lonsrne o0 agmabatHom mpouecce. IlepBwiii 3akoH
TepMoauHaMHUKH. lIpuMeHeHue mepBOro 3akoHa TEPMOJMHAMMKHM K wu3ompoueccaM. ['padudeckas
UHTEpHpeTanus padboThl raza. Bropoil 3akoH TepMmoanHamMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJE.
TennoBble MamuHbl. [IpuHIMIBL feHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHMs SHEPrHMM B TEMJIOBBIX
mamuHax. Koag¢unuent nonesnoro neiictBus TemnoBoit mammubl. Lukn Kapao u ero xosg¢uiment OKO01-OKO04,
IOJIE3HOTO JICHCTBHSL. ODKOJIOTMYECKUE TMPOOJIeMbl TEIUIOHEPreTUKU. TeXHUUecKue YyCTpOoHCTBA U OKO09.
NPaKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOPaHusl, ObITOBOW XOJIOAUIBHHUK, KOHIUITMOHED
Teoperuueckue 3aHATHSL:
1. BHyTpeHHsIs1 2HEPrusl, KOJMYECTBO TEIUIOTHI, paboTa 1
[TpakTuyeckoe 3aHsTHE:
1. YpaBHeHue TerioBoro Oananca 1
2. TlepBblii 3aKOH TEPMOIUHAMUKHI 1
3. TernoBeie mamuHbL. KIT/] 1
4. Bropoii 3aKOH TepMOJMHAMUKHU 1
Tema 3.3 Conep:xanue yueOHOro MaTepuaJa:
ArperatHble [TapoobpazoBanue u koHjaeHcauus. VcnapeHue u kumneHue. AOGCOIIOTHAs M OTHOCUTENIbHAS BIAKHOCTh
COCTOSIHUSA Bo3ayxa. HachbleHHslil nap. Y ienbHas TeIIoTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS
BenlecTBa. @a3oBbie| oT AaBneHus. TBEpaoe Teno. Kpucrammmueckue u amopdHble Tena. AHM30TPOIUS CBOMCTB KPHCTAIIOB.
nepexoasbl Kunkne kpucramnel. CoBpemMeHHble MaTepuainbl. [lnaBneHne m Kpucramnuzauus. YjAeidbHas TEIUIOTa
wiaBneHus. CyOnumanus. YpaBHeHHe TeruioBoro OanaHca. TexHMUYecKHe yCTPOHCTBA M MPAaKTUYECKOE OKO01-OKO04,
NpUMEHEHHEe: TUTPOMETP U TICHXPOMETpP, KAJIOPUMETP, TEXHOJIOTUH TIOJIYYEHUS COBPEMEHHBIX OKO09.
MaTepHaJoB, B TOM YHCJIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
TeopeTnueckue 3aHATHS:
1. CpoiicTBa napos 1
2. CBOMCTBA KUIKOCTEN 1
3. CBOJCTBa TBEPIBIX TE 1

IIpogpeccuonanvno-opuenmuposannoe cooepricanue
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Cooeporcanue yueonozo mamepuana:

Xapaxmep Osudicenuss u 3aumooeticmeus yacmuy eewecmea. OCHOBHOe YpasHeHue MONeKYIAPHO-
KuHemu4eckou meopuu udeanibHozo 2asza. I azoevie 3akonvl. Ypasuenue Menoenreesa—Knanetipona. 3axon
Hanemona. Hszonpoyeccvl 6 uodeanvHom 2aze ¢ NOCMOSHHbIM KOIUYECMBOM eewjecmed. Buympenwnss
9HepeUs MePMOOUHAMUYLECKOU CUCTNEMbL U CROCOObI e€ usMeHeHUs. YoenvbHas menioéMKocmy eujecmaa.
Ilepeviii 3akon mepmoounamuxu. Bmopou 3axkon mepmoounamuxu. Heobpamumocmsv npoyeccos 6
npupode. Ilpunyunvl Oeticmeus mennogvix mawun. Ilapoobpazosanue u komoencayus. Hcnapenue u

2. IIpOBOAHUKH U TUDJICKTPUKHU

Tema 3.4 Kuneuue. Ypaenenue mennogozo oananca. Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenue OKO01-OK04
MKT e OKO09 |
npogheccuonanvuvix \[[pakmuueckue 3aHamusi: K1 4
3aoauax 1. Monexynapnoe cmpoenue men 8 npogheccuoHanbHbIX 3a0a4ax 1 o
2. Temnepamypa 8 npogheccuoHaIbHbIX 3a0a4ax 1
3. 3axonsbt mepmoOuUHAMUKY 8 NPOGeCcCUOHATILHBIX 3a0aUax 2
4. Tennosvle mawunst, KI1/] 6 npogheccuonanvhvix 3a0auax 2
5. Aepecamuvie cOCMOSIHUA 8 NPODECCUOHAILHBIX 3A0AYAX 1
Jlabopamopnvie 3anamusi:
Jlabopamopnas paboma Nel. [Iposepra ypasHenus 2a308020 COCMOAHUSL 2
Jlabopamopnas paboma Ne2 «Onpedenenue 1axCHOCMU 8030YXAY. 2
KontposnbHas pabora «MosekyisipHas GU3uKay 1
Pa3nes 4. DiaekTpoanHaMuKa 48
IpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 16
Tema 4.1 Copepxanue yueOHOro MaTepuasa;
DJieKTpoCcTaTHKA | DJIEKTpU3alusl Tel. OJeKTpUYecKuid 3apsn. J[Ba Buma dieKTpuuecKux 3apsiioB. [IpoBOAHUKH,
JUBJIEKTPUKA M TOJYHPOBOJHUKH. 3aKOH COXPAaHEHUs JJIEKTPHUUYECKOro 3apsja. Bsaumoneiictue
3apAnoB. 3akoH KynoHa. TodeuHbIl 3JE€KTpHYECKHMI 3apsi. OneKkTpudeckoe noiie. Hampskx€éHHOCTH
aneKTpuyeckoro mois. IlpuHIum cyneprno3unuu 3MEeKTpUYECKUX Nojded. JImHuM HanpsKEHHOCTH
anekTpuueckoro mois. Pabora cunm snexrpocraTmueckoro mois. IloreHmman. PazHOCTh MOTEHITHAIIOB.
[TpoBOMHUKM M JAMANEKTPUKH B DIIEKTPOCTAaTUYECKOM Iojie. JIMdieKTpuueckas MpPOHULIAEMOCTb. OKO01-OKO04,
OnekTpoéMKocTh. KoHIeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA. ODHEPrusi 3apsyKEHHOTO OKO09.
KOHJIeHcaTopa. TexHHYeckre YCTPOHCTBA M IMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANIEKTPOCTaTHYECKas 3alllUTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAIBHBINA armapar,
CTPYHHBIN IPUHTED
TeopeTnyueckue 3aHATUS:
1. Dnexrpuueckuii 3apsaj. DIEKTPUUECKOE TOJIE 1
1
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IIpakTHueckoe 3aHsATHE:

1. 3akon Kynona 1
2. Hanpsoxennocts nodst. [Ipunmun cyneprno3uuu 1
3. Pabota snexrpuueckoro nosis. [loTeHman 3neKTpuueckoro mos 1
4. DHeprus snextpuueckoro nois. Kongencarop 1
Conep:kaHue y4eOHOro MaTepuaJja:
DONEeKTpUUECKUH TOK. YCJIOBHS CYLIECTBOBAHHUS 3JEKTpUUECKOro Toka. Mcrounuku Toka. Cuiia TOKa.
[Tocrosanneiii Tok. Hanpspkenue. 3akoH OMa sl ydacTKa ILENU. ODJIEKTPUYECKOE COMPOTUBIICHUE.
VYnaenbHOoe conmpoTuBieHHE BellecTBa. llocnenoBaTenbHOE, MapajlIelIbHOE, CMEUIAaHHOE COEIUHEHUE
MpoBOAHUKOB. PaboTa snexTpuueckoro toka. 3akoH Jlxoymns—JIenna. MoUHOCTh 3IEKTPUYECKOTO TOKA.
DONEeKTPOABMKYIAasi CUIa M BHYTPEHHEE CONPOTUBJICHHE HCTOYHMKA ToKa. 3akoH Oma Jyisl NOJIHOM
(3amMKkHyTOH) nanekTpuyeckoid nenu. KopoTkoe 3aMbikaHue. DJIEKTPOHHAS MPOBOAMMOCTH TBEPIBIX|
Tema 4.2 METa/UIOB.  3aBHUCHUMOCTh  COMNPOTHUBJIIEHUS METAUIOB OT Temreparypbl. CBepXIpPOBOIUMOCTD. OKO01-0K04
IHocTossHHBIH Onexktpudeckuil Tok B BakyyMme. CBoiicTBa 3ieKTpoHHBIX Iy4koB. [lomympoBoguuku. CoOGCTBeHHas U OKO09 ’
DIIEKTPUYECKHIl TOK | IPUMECHAs IPOBOJIUMOCTh MOIYNPOBOAHUKOB. CBolicTBa p—N-niepexoza. IloaynpoBogHMKOBBIE TIPUOOPEI. '
DNeKTpUUecKuid TOK B pacTBOpax M paciulaBaxX dSJIEKTPOIUTOB. DIEKTPOIUTHYECKAs JAMCCOIUAIIHSL.
DIEKTPOIIH3.
[IpakTHueckue 3aHATHS:
1. Onexrpuueckuii Tok. 3akoH Oma JUIsl ydacTKa Lenu 1
2. [TocnenoBarenbHOE 1 MapallieIbHOE COEAMHEHUE TPOBOIHUKOB 1
3. BJ1C. 3akon OMa IS OJTHOM 1er 1
4. PaboTa 1 MOIIIHOCTH IIOCTOSSHHOT'O TOKAa 1
Ipogheccuonanvno-opuenmuposannoe cooeprcanue
VlabopamopHvle pabombi:
Vlabopamopnas paboma Ne3 « U3yuenue nociedosamenbHo20 COeOUHEHUs NPOBOOHUKOBY 1 OKO01-OKO04,
Vlabopamopnas paboma Ned « H3yuenue napanieibHo20 cOeOUHeHUs: NPOBOOHUKOB) 1 OKO09.
Vlabopamopnas paboma Ne5 « Onpeodenenue 3/]C u 6nympenne2o conpomusieHus UCMOYHUKA MOKA» 2
[ugppepenyuposannstii 3auem 2
Tema 4.3 Copaepxxanue y4eOHOro MaTepHaJia;
Toku B pa3iu4HbIX | DIEKTPUUYECKUN TOK B Tra3ax. CamMOCTOATENBHBIM M HECAaMOCTOSATENbHbIM pa3psa. Momxuda. Ilnaszma. OK01-OK04
cpeaax TexHuueckue ycTpoNCTBa M NMPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHMKH OK09. ’

TOKa, AJIEKTpOHarpeBaTelbHble IPUOOPHI, EKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS,
BaKyYMHBIH IMOJI, TEPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIPOBOTHUKOBBIN TMOJ, raJIbBaHUKA
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TeopeTnueckue 3aHATHS:

1. DnekTpuYecKuil TOK B MeTaJlIax,

2. DIEKTPUIECKHUI TOK B TIOTYIIPOBOTHUKAX
3. DIEKTPUYECKUNA TOK B razax

4. DNeKTPUYECKUN TOK B KUJKOCTSX

Y e

Tema 4.4
MarsnuTHoe 1oJIe€.
DJIeKTPOMarHUTHAas1
HHIYKIUS

Conep:kaHue y4eOHOro MaTepuaJja:

ITocrosiHHbIE MarHuThl. B3auMoaencTBue MOCTOSHHBIX MarHUTOB. MarHuTHoe 1nosie. BeKTop MarHuTHOM
MHAYKIUU. [[puHIMO Cynepno3uiuy MarHUTHBIX noJiei. JInaun mMarautHod uHaykuuu. KapTtuna nuHui
MarHUTHOM MHIYKIMH I0JI HOCTOSHHBIX MarHUTOB. MarHuTHoOe 1oJjie MpoBOJHUKA ¢ TokoM. KapTuha
JUHUNA WHAYKOUM MarHUTHOTO TOJA JUIMHHOTO MPSMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKU ¢ TokoM. OnbIT Dpcrena. BzaumopeiictBue npoBoJHUKOB ¢ TokoM. Cuia Ammepa,
e€ MoayJsb 1 HampasieHue. Cuia JlopeHua, e€ Moayinb U HanpaBlieHHUE. J[BH)KEHHE 3apsyKEHHON YaCTHUIbI
B OJIHOPOJTHOM MarHUTHOM noJie. Pabota cuiibl JlopeHua. fIBiieHue ayeKTpoMarHuTHOW HHAYKIMH. [10TOK
BEKTOpa MAarHMUTHOW MWHAYKIUHU. OJEKTPOJBHKYIIAs CHUJIAa HMHAYKUUU. 3aKOH AJIEKTPOMATHUTHOMH
unaykuuu @apanes. Buxpesoe anekTprueckoe noje. IIeKTPOABMKYIIAs CHIa UHIYKIIMY B IPOBOJAHUKE,
JBIKYIIEMCSl TOCTYNATelbHO B OJHOPOAHOM MarHuTHOM mnone. [lpaBuno Jlenna. MHIyKTUBHOCTB.
SIBieHre cCaMOMHAYKIIUU. DIIEKTPOJIBUKYIIAS CUJla CAMOMHAYKIIUU. DHEPrusi MarHUTHOTO TOJIS KaTYIIKN
C TOKOM. DJIEKTPOMAarHuTHOE 1oJje. TeXHUYECKUE YCTPONCTBA U MPAKTUUECKOE IPUMEHEHHE: TIOCTOSIHHBIE
MarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOJABHUIaTENb, YCKOPUTEIN 3JIEMEHTApHbIX YacTHIl, WHAYKLIHOHHAsS
neyb

TeopeTnueckue 3aHATHS:
1. MarauTHoe 1o1€e
2. MarHuTHAsT WHTYKITHS
3. MaruuTHEIH ITOTOK
4. MarauTHEIC CBOMCTBA BEIlECTBA
5. Buxpessle Toku

L e S N

IIpakTHueckoe 3aHATHE:

1. Cuna Amnepa

2. Cuna JlopeHiia

3. DIeKTpOMarHuTHasE MHIYKIIHUS.
4. OJ1C uHnyKuuu

5. CamouHayKuus

6. DHeprusi MAarHUTHOTO MOJIS

NP R R R

OK01-OKO04,
OKO09.

IIpogpeccuonanvrno-opuenmuposannoe cooeprcanue
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Tema 4.5
Inexkmpomaznum
Hble A6/1eHUA 6
npogheccuonanvu
bIX 3a0auax

Cooepotcanue yueonozo mamepuana.

Ilposoonuku, Ousnekmpuxu u NOAYNPOBOOHUKU. Bzaumooeiicmeue 3apsoos. 3akon  Kynowa.
Onekmpuueckoe  nore.  Jlumuu — umanpsdcéHnocmu  dnekmpuieckozo  noad.  Paboma  cun
anekmpocmamuyecko2o noisa. Inekmpoémkocmsb. Konodencamop. Onexmpuueckuii mox. HMcmounuku
moxa. 3axon [xcoyna—Jlenya. Onexmpoosudicywjas cuna u 6HympeHHee COnpomueieHue UCMOYHUKA
moxa. 3asucumocms CONPOMUBTIEHUs. Memailos om memnepamypuvl. Maenumnoe none. Bexmop,
MacHumuou unoykyuu. Kapmuna aunutl uHOYKYuu MAacHUMHO20 NOJisL OTUHHO20 NPAMO20 NPOBOOHUKA U
3AMKHYMO20 KONbYEeB8020 NPOBOOHUKA, KAMYWKU C MOKOM. flenenue 31eKmpoMacHUmMHOU UHOYKYUU.
Onepaus MACHUMHO20 NOAsL KAMYWKU C MOKOM. DliekmpomacHumHoe nofne. Texnuueckue ycmpoucmea u
npakmuyecKoe npumeHenue

Ipakmuyeckue 3anamus:

1. Dnexmpuueckue serenus 6 NPogheccuoHaIbHLIX 3a0a4ax

2. 3aKoHbl NOCMOAHHO20 MOKA 8 NPOECCUOHANbHBIX 3a0A4aAX

3. Dnekmpuueckue npubopsl 8 NPOheccuoHaIbHOU OesimenrbHOCU

4. MazcnumHnule aenenus 8 NPOhecCuoHaAIbHLIX 3a0a4ax

5. Dnexmpomacnummvle s181eHUSE 8 NPODECCUOHATLHBIX 3a0A4aAX

6. [Ipupoousie snekmpuieckue a6jenus 8 NPOPeCCUOHANLHBIX 3A0a4aX

NDNDDNDNDNDDN

Jlabopamopuvie pabomul:
Jlabopamopnas paboma Nob « Habnioodenue deticmeusi MazHUmHo20 noJist Hd NPOBOOHUK C MOKOM)»
Jlabopamopnas paboma Ne7 « U3yuenue s61enus 31eKmpomMacHumtol UHOYKYUU»

KontponbHas padota No3 «DnekTpoMarHeTu3m

NN DN

OKO01-OKO04,
OKaO009.
[1K1.4

Paszaea 5. KosieGanus 1 BOJHBI

IIpodeccrnonaibHO-0]

PUCHTUPOBAHHOC COAECPKAHUE

Tema 5.1
Mexanndyeckune
"
3JIEKTPOMATHUT
HbIe K0JIe0aHus

Conep:xanue yueOHOro MmaTepuaJjia:

Konebarenbnas cucrema. CBoOO/IHbIE MexaHnyeckue kosieOanus. ['apmonunueckue xonedanus. Ilepuon,
4acToTa, aMIUINTya U ¢a3za koneGanuid. [IpyMHHBIN MagTHUK. MaTemMaTHYecKHii MasTHUK. Y paBHEHUE
rapMoHnueckux kosieOanuii. [IpeBparenue sHepruu npu rapMoHnUYeckux kosebanusx. KonebarempHbrit
KOHTYp. CBOOOJHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUSI B UACATBHOM KOJIeOAaTeIbHOM KOHType. AHalorus
MEXy MEXaHHUUECKUMHU M 3JIEKTpOMAarHUTHbIMU Kojiebanusmu. @opmyna Tomcona. 3akoH coxpaHeHUs
PHEPTUU B UJACATBHOM KosiebaTtenbHOM KoHType. [IpenctaBieHue o 3aTyxaomuX KoJeOaHUSX.
BreinyxaeHHble MexaHudeckue koseOaHusi. PesoHaHc. BeIHyXIIeHHBIE 2JIEKTPOMAarHuWTHBIE KOJeOaHUS.
[lepemennsiii Tok. CUHyCOMIaNbHBIN IEPEMEHHBIN TOK. MOILTHOCTh IEPEMEHHOIO TOKAa. AMIUIUTYIHOE U
JIEHCTBYIOINIEe 3HAYCHHE CHJIBI TOKA W HampsbkeHus. Tpancdopmarop. I[IpomsBoxactBo, mepenada u
NOTpeOJIEHNE 3JIEKTPUUECKOM HSHEPrur. DKOJOTHUECKHUE PHCKH IMPH MPOU3BOJACTBE 3JIEKTPOIHEPTHH.

KynbTypa HCHONIB30BaHUSL SJICKTPOIHEPTUM B TMOBCEAHEBHOM >KU3HU. TEXHUYECKHE YCTPOWCTBA U

OK01-OK04,
OKO09.
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MPaKTUYECKOE TMPUMEHEHHUE: SJICKTPUYECKUNA 3BOHOK, TEHEpaTop MEPEeMEHHOrO0 TOKa, JIMHHUU
JJIeKTponepesad

TeopeTnueckue 3aHATHS:

1. KoneoOarensHOE IBUKEHHE. 1
2. MasiTHUKH 1
3. BeiHyk1eHHbBIE KOeOaHus 1
4. DeKTpOMarHUTHBIC KOJIeOaHuUs 1
[TpakTrueckoe 3ausTHE:
1. [IpeBparieHue sHEpPruyu Npu KouedaTeIbHOM JIBUKEHUU 1
2. DIeKTpOMarHUTHbIC KOIeOaHus 2
3. [lepeMeHHBIH TOK 2
4. TIpon3BoACTBO, Mepeaaya 1 MoTpeOIeHHE IMEKTPOIHEPTHH 2
5. [IpeBpariienre sHeprum B Kojie0aTeIbHOM KOHTYPE. 1
Tema 5.2 Conep:xanue yueOHOro MmaTepuaJjia:
Mexannuyeckue u Mexanuueckue BOJIHBI, yciioBusi pacrpoctpaHenus. [lepumon. CkopocTh pacnpoCTpaHEHUs W JJIMHA
3JIeKTPOMATHUTH BosIHBI. [lonepeunsie U mpooabHbIe BONHBL. MHTEephepeHnus u qudpakius MEXaHHYeCKUX BOJH. 3BYK.
bl BOJIHBI CkopocTtb 3ByKa. ['pomkocTs 3Byka. Beicota ToHa. TeMOp 3Byka. DJIEKTPOMAarHUTHBIE BOJHEI. Y CIIOBHS
U3ITy4eHUs] DIIEKTPOMArHUTHBIX BOJH. B3ammHas opuentanus BektopoB E, B, v B anekTpomMarHuTHOIM
BosHe. CBOMCTBA AIIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, MPEJIOMIICHWE, MOJSIpU3aius, JU(PaKIus,
untepdepenimsa. CKOpocTh AMEKTpoMarHuTHRIX BOJH. Illkama snexTpoMarHUTHBIX BONH. [IprMeHeHue
AJICKTPOMATrHUTHBIX BOJH B TEXHUKE W OBITY. [IpUHIMIIBI pajiioOCBs3M W TeNEeBUACHUS. Pamuomokarus. OKO01-0K04
DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKpyXKaromieil cpenbl. TeXHUYECKHE YCTPONCTBA M MPAKTHUYECKOE OK09 ’
MIPUMEHEHNE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YJIbTPa3BYKOBas JUATHOCTHKA B TEXHHUKE M MEIUITMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neup
TeopeTnueckue 3aHATHS:
1. MexaHu4yecKue BOJHBI. 1
2. DIIEKTPOMAarHUTHBIC BOJTHBI 1
IIpakTHueckoe 3aHATHE:
1. [TpuHIMI pagroCBs3H 1
2. [IppuMeHEeHHE IIEKTPOMArHUTHBIX BOJTH 1
Ipogheccuonanvno-opuenmuposannoe cooepricanue
Tema 5.3 Cooepicanue yueonozo mamepuana: OK01-OK04
Koneoanus e Konebamenvrnas cucmema. Ilepuood, uacmoma, amnaiumyoa u gaza konedanuil. Ilpespawenue suepauu npu OKO09 '
npoheccuoHanbHbIX LapMOHUYECKUX KoNeOanusax. Ananozus mexncoy MexaHuyecKuMu U 31eKMpOoMASHUMHbIMU KOLeOAHUAMU. HKléll
3adauax Boinyoicoenuvie mexanudeckue konebamus. Peszonmanc. Bvimyoicoenuvie 31eKmMpoMAcHUMHblE KOAeOaHUsl. )
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[lepemennviti mok. Ilpouzsoocmeo, nepeoaua u nompeobieHue 1eKmpudecKou dHepeuu. IKonocudeckue
pucku npu npouszsoocmee dnekmposnepeuu. Kynemypa ucnonvzosanus snexmposHepauu 8 no8CceOHe8HOU
orcuznu.  Mexanuueckue 60aHbI, YCOBUS PACNPOCMPAHEHUA. IDNeKMpPOoOMAacHUmMuble 60.Hbl. ] exHuuecKkue
ycmpoticmea U npakmuyeckoe npumeHenue

[Ipakmuueckue 3aHAMUA.

1. Mexanuueckue xonebarus 8 npogheccuoHaIbHbX 3a0a4ax

2. DnexmpomazHumHule Konebanus 6 npogeccuoHaIbHbIX 3a0a4ax
3. Mexanuueckue 80Hbl 8 NPOGeCcCUOHANbHBIX 3A0a4ax

4. DnekmpomacHummble 80JHbL 8 NPOPDECCUOHANLHBIX 3A0AYAX

5. Konebamenvuble npoyeccol 8 npopeccuonHanvHou 0esmenbHoCmi

PR NP

Jlabopamopnvie pabomoi:

Jlabopamopnas paboma Ne8 « Onpedenenue yckopenuss c60000H020 NAOEHUS ¢ NOMOWBIO MASAMHUKAY

N

Kounrpoabnas padora Ne 4 «Konebanusi 1 BOJHBI

[EEN

Pa3nen 6. OnTuka

20

IIpodeccrnonaILHO-0

DPUCHTHUPOBAHHOC COACPKAHHUEC

Tema 6.1
I'eomerpuueckas
ONTHKA

Conep:xanue yueOHOro MmaTepuaJia:

I'eomeTrpuueckas ontuka. [IpsMonmHelHOE pacIpOCTpaHEHUE CBETa B OJHOpPOAHOM cpexe. JIyu cserta.
Toueunblil ucTOUHUK cBeTa. OTpakeHHe cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTtpoeHne nzodpaxeHuil B
wiockoM 3epkaie. [Ipenomienue cBeta. 3akoHBI HpeIOMIIEHUS cBeTa. AOCOIIOTHBIN IOKa3aTenb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHblil yrojl MOJIHOTO BHYTPEHHETO OTPa’KEHUS.
Hucnepcus ceera. CiaoxHbIi coctaB 6enoro cBeta. L{ger. Cobuparomiue 1 paccenuBaromuye JuH3bl. ToHKas
nuH3a. DOKyCHOE pacCTOSIHME M ONTHYecKas cuiaa TOHKOM muH3bl. llocTpoeHune uzoOpaxeHuil B
COOMpAIONIMX M pacceMBalOIUX JUH3aX. DopMysia TOHKOH JMH3bI. YBEIMYEHHE, JAaBAEMOE JIMH3OM.
[Ipenensl NPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.

[IpakTyeckoe 3aHsTHE!

1. 3axoHbI IpeIOMIICHUS

2. 3aKOHBI OTPaKEHUS

3. JIuH3BI

4. TloctpoeHne n300pakeHuit
5. Ontuyeckue npudbopsl

R el

OK01-OK04,
OKO09.

Tema 6.2
BosgHoBas onTHKa

Conep:xanue yueOHOro MmaTepuaJia:

BonnoBass onrtuka. WHTepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. YCIOBUS HAOIIOICHUS
MakCUMYMOB M MHHHUMYMOB B HUHTEp(EPEHIIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX
uctouyHukoB. [udpaxkmus ceera. Judpakuumonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX

MaKCUMYMOB IIpH MaJeHHM MOHOXPOMAaTHYECKOro cBeTa Ha Iu(pakuuoHHYK pemérky. Ilomspuzarus

OK01-OK04,
OKO09.
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cBeTa. TeXHWYECKHE YCTPOMCTBA M TPAKTUUECKOE MPUMEHEHHWE: OYKH, Jiyna, (oToamnmapar,
IPOEKIMOHHBIN anmnapaT, MHMKpPOCKOII, TEJIECKOIN, BOJOKOHHAs OITHKa, AU(paKIUOHHAs pemeTka,
HOJIIPOU T

TeOpeTI/I‘ICCKOC 3aHATHUC!

1. Mucnepcus 1
2. Natepdepennms 1
3. Mudpakuus 1
4. Bugpl CIIEKTPOB 1
5. Bunpl usnyuenuit 1
6. Ontuyeckue npudbopsl 1
Ipogheccuonanvno-opuenmuposannoe cooeprcanue
Cooeporcanue yuedonozo mamepuana
Toueunwvii ucmounux ceema. Ompaodicenue ceema. Ilpenomnenue ceema. 3aKOHbl NpelOMIEHUS C8ema.
L{gem. Cobuparowue u pacceusarowue aun3vl. Ilpeoenvl npUMEHUMOCTU 2e0MEMPUUECKO ONMUKU.
T, Texnuueckue ycmpouicmea u npaKmuyeckoe npumeHenue
ema 6.3 IIpaxmuueckue 3anamus:
Onmuka e
1. I'eomempuueckas onmuka 8 npogheccuoHarbHbixX 3a0a4ax 1
npogheccuonanvnix > B 5 5
DA . Bonnosas onmuxa 6 npogeccuonanvhvix 3a Jauax
34 3. Onmuueckue npubopuvl 8 NPOheccUoOHaIbHOU OesimenIbHOCMU 1
Jlabopamopnvie 3anamus:
1. Jlabopamopnas paboma Ne9 « Onpedenenue nokazamens npeiomieHusi CmeKia» 2
2. Jlabopamopuas paboma Nel() « M3mepenue OnuHbl c8emosot 801Hbl» 2
KonTpoabsnas padora Ne 5 «Ontuka» 1
Pa3nes 7. OcHOBBI CrielUAJIbHONH TEOPHH OTHOCHTEIBHOCTH 2
Tema 7.1 Conep:xxanue yueOHOro MmaTepuajia
CnenuanbHas ['paHu1IbI MPUMEHUMOCTH KJIacCCHYeCKON MexXaHHUKH. [TocTynaTsl crieruanbHON TEOpUN OTHOCUTENBHOCTH:
Teopus WHBapUAHTHOCTb MOJTYJIsl CKOPOCTH CBETa B BaKyyMe, IPHHIIAT OTHOCUTEITFHOCTH DWHINTEHHA. OKO01-OK04
OTHOCHTEIbHOCTH | OTHOCUTENBFHOCTh OJJHOBPEMEHHOCTH. 3aMeJIeHIe OK09 ’
BPEMEHU W COKpAIICHUE UTHHBI. DHEPTHS U UMITYJIbC PEISITUBUCTCKOW YaCTHIIHI. '
CBsI3b MacCChI C HEPrHel U UMITYJIbCOM PEISITUBUCTCKON YaCTHIIbI. DHEPTHUsl MOKOs
Teopernueckoe 3aHATHE:
1. Ilonsitust u nocrynatel CTO 2
Pa3nen 8. KBanToBasi pusuka 9
Tema 8.1 Copneprxanue y4eOHOIro MaTepHuaJia; OKO01-OKO04,
DJIeMEeHTBbI ®ortonsl. Popmyna Ilnanka cBs3u sHeprum (GOTOHA C €ro 4acTOoTOM. DHEpruss U UMNyiabc (OTOHA. OKO09.
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KBAHTOBOM ONTHKH

OtxkpeiTae u uccaenoanue Gporodddexra. Ompire A.I'. CroneroBa. 3akonsl Gorodpdexra. YpaBHeHue
Oiamreiitna s poroaddexra. «KpacHas rpanuna» ¢orordpdexra. laBmenue csera. Ombitel I1.H.
JlebeneBa. Xumuueckoe JeHCTBUE cBeTa. TE€XHUYECKHE YCTPOICTBA M IPAKTHUUYECKOE IPUMEHEHUE:
¢doTosreMenT, (OTOIATYHK, CONHEYHAast OaTapesi, CBETOINO]

IIpakTHueckoe 3aHsATHE:

1. ®oTordpdekt 1
2. [Ipaktudeckoe npumenenne Gporordpdexra 1
Tema 8.2 Conep:xxanue yueOHOro MaTepuaJia:

Ctpoenne atoma | Mogenp atoma Tomcona. OnbiTel Pesepdopna no paccesHuto o-dyactull. IlnanerapHas monens aroma.
[Toctynatsr bopa. M3nydyenue u nornomeHue GOTOHOB MPH MEPEXOJIE ATOMA C OAHOI'0 YPOBHS 3HEPIUU Ha
npyroi. Buzasl cnektpoB. ChnekTp ypoBHEH 3HEpruM aroma BoJOpoja. BoiHOBbIE cBOHCTBa 4YacTHILI.
Bonubel ne bpoiina. KopnyckynsspHo- BonHOBOM nyanu3M. CIIOHTaHHOE U BBIHY)KJIEHHOE H3JIyYEHUE. OKO01-OKO04,
TexHuuyeckue ycTpoilcTBa W MPAaKTUYECKOE MPUMEHEHUE: CHEKTPaJbHBIM aHalu3 (CHEKTPOCKOMN), Jiasep, OKO09.
KBAHTOBBI KOMIIBIOTED
IIpakTHueckoe 3aHsATHE:
1. Ctpoenue aroma 1
2. TexHU4ecKkne yCTporuCTBa M MPAKTUIECKOE IPUMEHEHHE 1
Conep:xxanue yueOHOro MmaTepuaJja:
OKCHEepUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpeITHE DPATIUOAKTUBHOCTU. ONBITHI
Pesepdopna no ompeneneHuio cocraBa pajnoaKTHUBHOro u3nyudeHus. CBoiicTBa anbda-, 6era-, ramma-
u3nydeHus. BnusHue pajaMoOaKTHBHOCTH Ha JKUBblE OpraHu3Mbl. OTKpbITHE NPOTOHA M HEHUTpPOHA.
Hyknonnas monens siapa I'eitzen6epra-lBanenko. 3apsn siapa. MaccoBoe uncio sapa. M3oronsl. Anbda-
pacrian. DJEKTPOHHBIM M TO3UTPOHHBIM OeTa-pacman. ['aMma- usmydeHue. 3aKOH PaguOAKTHBHOTO
pacriafga. DHeprusi CBsi3U HYKJIOHOB B siape. SnepHble cuibl.JledekT macchl siapa. SlnepHble peakuuu.
Jenenue u cunres saep. SAnepusiit peakrop. TepmosinepHsiii cunTe3. [IpobiemMbl U epCreKTUBHI AAEPHOI

Tema 8.3 DHEPreTUKU. OKOJIOTMUYECKHUE AaCHEKThl SIIEPHON HSHEPreTHKU. ODJeMEHTapHble dYacTUlbl. OTKpBITHE OKO01-OKO04,
ATOMHOE SIIPO nmo3uTpoHa. MeTroapl HAOMIONEGHUST W PETUCTPAIMU  dJIEMEHTAapHBIX dYacTull. {OyHIaMEHTAIbHBIC OKO09.

B3auMoJieiicTBua. EnuHCcTBO (pusnueckoid KapTUHBI MHpa. TeXHHYECKHE YCTPOMCTBA M MPAKTUYECKOE
pUMEHEHHUeE: JO3UMETp, Kamepa BuibcoHa, siiepHblii peakTop, aroMHasi 0omba
Teopernueckoe 3aHATHE:
1. PagnoaktuBHOCTE. M3mydyeHus 1
2. CTpoeHme aTOMHOTO sifipa 1
3. DieMeHTapHbIe YaCTUIIbI 1
[IpakTHueckoe 3aHsTHE:
1. S nepuble peakiuu 2
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Pa3nen 9. DieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU 6
Tema 9.1 Conep:xxanue yueOHOro MaTepuaJjia:

Crpoenue Otanbl pa3BuTUs acTpoHoMHM. I[IpukiagHOe M MHMpPOBO33PEHUECKOE 3HAUE€HUE acTpOHOMHM. Bup

ConneuHoii cuctemsl| 3B&31H0r0 Heba. Co3Be3qusi, spkue 3BE3MAbI, IUIAHEThl, UX BUAMMOE JBWKeHHe. CojHeuHas CHCTeMa.
Connue. ConHeuHass akTuBHOCTb. Mcrtounuk sHeprum CosHua u 3BE34. 3BE3ABI, UX OCHOBHBIE
XapakTepuCTUKHU. JluarpaMma  «CHOEKTpaJbHBI  KJACC —  CBETUMOCTBbY».  3BE3Bl  TJIABHOU
[IOCJIEZI0BATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIsl 3BE3] IVIAaBHOM IOCIJIEOBATEIbHOCTH.
Buytpennee ctpoenue 3BE31. COBpeMEHHbBIE MPEACTABICHUS O IPOUCXO0XKIECHUH U 3Boaounu CoJHLA U
3B&3/. OTtambl Ku3HHU 3BE31. Mueunsiii I[lyte — nama [Nanaktuka. [Tonoxenue u asumxenue ConHia B
I'anaktuke. Tunsl raakTuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B AIpax rajlakTuk. BeenenHas. OKO01-0K04
Pacmmpenne Beenennoii. 3akon Xa06ima. Paz6eranue ranaktuk. Bua 38é3mHoro neb6a. Teopust bonbmioro OKO09 ’
B3pbIBa. PenukToBoe m3nmydenue. MacmrabHas cTpykTypa Bceenennoii. Meraranaktuka. Hepeménnbie '
1po0JIEMbI ACTPOHOMUHU
Teopernueckoe 3aHsTHE: 1
1. ActpoHOMHS U €€ CBSI3b C IPYTUMU HAYKaMU 1
2. Bun 3Bé3mH0r0 Heba 1
3. CTpoeHHE COTHEUHOU CUCTEMBI 1
4. 3Be3 bl 1
5. lanakTuku 1
6. [TosBnenue u pazputue BeenenHoit

KoHncynbranuu 8

DK3aMeH 4

Bcero: 177
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3. YcioBus peanu3anum NporpaMmbl 00111e00pa3oBaTeJIbHOM U CIAIIINHbBI

3.1. TpebdoBaHUsA K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneYeHU o

Peasm3anus nporpaMMbl AUCHHUILUIMHBI TPeOyeT HATHYUS Y4eOHOro Ka0uHeTa (PU3NKH.

O06opynoBaHue yueOHOTO KaOHMHETA:

1. [Tudposas nabopaTopus 1o HU3MKE A YIUTEIS;

2.1ludporas maboparopus o GpU3MKe 71 yUESHUKA;

3.Bechl TexHUYECKHE C pa3HOBECAMH;

4. KommuiekT 171 1a00paTOpHOTO MPaKTUKyMa [0 ONTHKE;

5. KomriekT asist 1abopaTOpHOTO MPAKTUKyMa IO MEXaHUKE;

6. Kommekt ams 1abopaTopHOro MpakTUKyMa IO MOJEKYIspHOU (u3MKe U
TEPMOAMHAMHUKHY;

7.Kommnekt pis 7ab0OpaTOpHOTO MpakTUKymMa [0 AJIEKTPUYECTBY (C
TEHEPATOPOM);

8. AmniepmeTp 1ab0paTOpPHBIN;

9. BonbT™meTp 1a60paTOPHBIN;

10. TepmomeTp 1a0OPaTOPHBINA;

11. bapomerp-anepous;

12. briok nuTaHus pEryIUpyeMblii;

13. Buneokamepa st paboThI ¢ ONITHYECKUMH NTPHOOpaMH;

14. T'urpometp (IICUXPOMETD);

15. I'py3 HaOOpHBIIi;

16. /IlunamoMeTp J1E€MOHCTPAIIMOHHBIH;

17. KoMITIIeKT mOoCy Il IEMOHCTPAIIMOHHOW C TIPUHAIIICHKHOCTIMHU;

18. MaHoMeTp KUJIKOCTHON IEMOHCTPAIIMOHHBII;

19. MeTp neMOHCTPAIIMOHHBIIA;

20. Hacoc BakyymHubIit KomoBckoro;

21. CTOoNHK MOXbEMHBIN;

22. lllTaTuB NEMOHCTPAIMOHHBINA (HU3UUECKUI;

23. Habop AeMOHCTpaIMOHHBIN TI0 MEXaHUYECKUM SIBJICHUSIM;

24. HaGop AeMOHCTpallMOHHBIN M0 MEXAaHUYECKUM KOJICOAHUSIM;

25. Habop 1eMOHCTpallMOHHBIN BOJTHOBBIX SIBJICHHIA;

26. CtakaH OTJIMBHOW AEMOHCTPALIMOHHBIN;

27. TpybOka HeroToHa;

28. ap IMackains;

29. Habop MeMOHCTpAIMOHHBIH 110 MOJICKYJSIPHOH (H3UKEe W TEIUIOBBIM
SIBIICHUSIM;

30. HabGop aeMOHCTpallMOHHBIN TI0 Ta30BBIM 3aKOHAM;

31. Habop kanuiisipos;

32. KamMepTOHBI HA pE30HAHCHBIX SIIUKAX;

33. KommiekT mpoBoIoB;

34. MarauT n1yrooOpasHblif;

35. MarHuT moyiocoBo# IeMOHCTPAIIMOHHBII;

36. MammHa sekrpodopHasi;

37. Habop 1o u3y4yeHnIo MarHuTHOTO TOJIst 3eMJIH;

38. Habop neMOHCTpaIMOHHBIN TI0 MAarHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

39. Habop neMOHCTpallMOHHBIH 110 TOCTOSIHHOMY TOKY;

40. HaGop neMOHCTpaIIMOHHBIH 1O AIEKTPOIUHAMUKE;

41. HabGop /Uit JEeMOHCTpAIlMA MATHUTHBIX TIOJIEH;

42. HaGop 11t IeMOHCTpAIUH SJISKTPUUSCKHUX TTOJICH;

43. TpanchopmaTop yueOHBIi;

44, T1amouka CTEKIIHHAL,

45. TTanouka 300HUTOBAS,
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46. ITpubop Jlenmna;

47. CTpenku MarHUTHBIE Ha IITaTUBAX;

48. CynTaH 3J€KTpPOCTaTUHICCKU;

49. IlITaTUBBI U30JIUPYIOIIUE;

50. DnekTpoMarHuT pa30opHBIA;

51. Habop neMOHCTpalMOHHBIA IO TEOMETPHUECKON OIITHKE;

52. Habop n1eMOHCTpaIMOHHBIN 110 BOJTHOBOW OTITHKE;

53. KomIuiekT HarysqHbpIX TOCOOUH I TOCTOSIHHOTO MCIIOJIb30BAHMS;

54. KoMIIIeKT opTpeToB Ajist opopMIieHUsT KaOUHETA,

55. KoMIuIeKT 1eMOHCTPAIIMOHHBIX YUEOHBIX TaOJIUI.

[Tpu Hamu4yuu HEOOXOAUMOTO 000PYAOBAHUS 3aHATHS O (PU3UKE B HEKOTOPHIX CIydasiX MOTYT

MIPOBOJIUTHCS B UMEIOIIUXCSA B 00pa30BaTebHON OPraHU3aI[Mi MAaCTEPCKUX WIIU JIAOOPATOPHUSIX.

3.2. UudopmanuonHoe odecriedeHne 00y4eHust

Ilepeyenb pexoMeHAyeMbIX y4eOHbIX H31aHuii, UHTepHeT-pecypcoB, A0NOJHUTEIbHOM
JINTEPATYpPbl

OCHOBHbIE HCTOYHUKH:

HmutpueBa B.®. ®usuka: ba3oBblii ypoBeHb: yueOHUK Al 00pa30oBaTEeNbHBIX OpraHU3AIHi,
peanu3yomux 00pa3oBaTebHBIE TPOTPAMMBI CPETHETO MPO(decCHOHATLHOTO 00pa3oBaHue, 1-e u3,
M: Akanemus, 2022r.

HmutpueBa B.®D. ®usmka: ba3oBelii ypoBeHb: COOpHHK 3amad st 00pa30BaTENbHBIX
OpraHM3alyii, peamu3youmx o0Opa3oBaTelbHbIE MPOrPaMMBI CpPEAHEro MpodeccruoHaIBHOTO
obpasoBanue, 1-e uzn, M: Axanemus, 2022r.

JlonoiHUTe/IbHBbIE HCTOYHUKH:

1. JmutpueBa B. @. dusuka mia npodeccuit U CrnenUaIbHOCTEH TEXHUYECKOTO MPOQUIIS:

ANEKTPOHHOE YyuyeOHOEe U3JaHHe (MHTEPaKTUBHOE DJIEKTPOHHOE NPUJIOKEHHUE) s

00pa3oBaTeNbHBIX YUpEKICHUN cpea. mpod. oOpasoBanus. — M., 2022.

KacesiHoB B.A. MimmoctpupoBanHbiid aTiiac o pusuke: 10 kmace.— M., 2022.

KacesnoB B.A. MmttoctpupoBanHslii atnac o ¢gusuke: 11 kmace. — M., 2022.

4. Tpodumona T.U., ®upcoB A.B. ®usuka ans npodeccuil 1 crenuanbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayuHoro npoduiieit: CoopHuk 3agay. — M., 2023.

5. Tpodumona T. U., dupcos A. B. ®uszuka ansa npodeccuii 1 cenuaibHOCTeH TEXHHUYECKOTO U

€CTEeCTBEHHO-HayuHOro npoduieit: Pemenus 3agau. — M., 2022.

Tpodumona T. 1., Dupcos A. B. dusuka. CripaBounuk. — M., 2022.

7. ®upcos A. B. ®usuka s npodeccuii M CrenualbHOCTEHl TEXHUYECKOr0 M €CTEeCTBEHHO-
Hay4yHOro npoduieit: yueOHUK 111 00pa3oBaTeIbHBIX YUpexIeHui cpea. nmpod. oOpa3oBaHus
/ mon pen. T. . Tpodumosoit. — M., 2023.

wmn
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HNuTepHeT-pecypcsl

1. Enmunas xomtekuus nudpoBeIXx oOpasoBatenbHbIXx pecypcoB. - URL: http://school-
collection.edu.ru/ - TekcT: 3EKTPOHHBIH.

2. EctectBeHHO-HayuHble OKcrepuMeHThl — ®usmka: Kommeknus — Poccuiickoro
obrieoOpa3zoBarenbHoro nmoprana. - URL: http://experiment.edu.ru / - Tekct: 351eKTpOHHBIH.

3. JlabGoparopust o0y4eHus bu3uKn u aACTPOHOMUU NCMO PAO. -
URL.: http://physics.i0s0.ru - TekcT: 37K TPOHHBIIA.

4. depepanbublii moptan «Poccuiickoe obOpasoBanme». - URL: http://www.edu.ru -
TeKCT: AEKTPOHHBIN.
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4. KOHTPO.1b ¥ OLIEHKA Pe3y/IbTATOB OCBOCHMSI THCIHMILIHHBI
KoHTpo/1b UM OLeHKa pacKphIBAIOTCS yepe3 (OpMHUpPOBaHHE OOMUX M MPOQEecCHOHATBHBIX
KomrieTeHIiH. KommeTreHnuu JOMmKHBI OBITh COOTHECEHBI C TMPEIMETHBIMH pe3yibTaramMu. Jlis
KOHTPOJISI M OLIEHKM PE3YJIbTAaTOB OOYYEHHUs MpenojaBareib BbIOMpaeT (GOPMBI U METOIBI C YyYETOM
npodeccruoHann3anuy 00y4eHus 110 MPOrpaMMe JUCIUITITHHBL.

Koa Pa3znen/Tema THun o1eHoYHbIX
hopMupyembIx MeponpUATHI
KOMIIeTeHI Ui

OK1-OK9. Pazgen 1. Temsr 1.1 - YCTHBIH OTPOC;
Paznen 2. Temsr 2.1.,2.2., 2.3. - (POHTATBHBIIONPOC;
Pasnen 3. Temsr 3.1., 3.2., 3.3 - Tecr;
Pasnen 4. Tems1 4.1., 4.2, 4.3, 4.4 - NpaKTHYecKue paGoThL;
Pasznen 5. Temnr 5.1., 5.2. - mabopaTopHbIe PaGOTHL;
Pasnen 6. Temsl 6.1.,6.2. - KOHTPOJIBHBIE PAGOTHL.
Pa3zgen 7. Temsi7.1.
Pazgen 8. Temnr 8.1, 8.2, 8.3
Pa3zzgen 9. Temnr 9.1
[1IK1.4 [Ipodeccnonansho -opueHTupoBannoe | - JlaboparopHeie padboThi4
coJiepKaHue: -TBopueckue paboOTHI;
Paznen 1. Temsr 1.1 - [IpoexTHble pabOTHI.
Pasnen 2. Temnr 2.4.
Paznen 3. Temsr 3.4
Pasnen 4. Temsr 4.5
Paznen 5. Temsr 5.3.
Paznen 6.Temsl 6.3.
OK1-OK9 [IpomexxyrouHnas arrecrauus HK3aMeHallMOHHas paboTa B
IIK1.4 JK3aMeH YCTHOM (popMe 110 OusieTam.
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